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PREFACE. 



This volume of the American Nautical Almanac was prepared 
under the immediate supervision of Professor W. S. Eichelberger, 
U. S. N., the Director, and follows the arrangement of the immedi- 
ately preceding volumes. 

The declination of the Sun, the equation of time, the right 
ascension and declination of the Moon, and its parallax and semi- 
diameter are given for each even hour throughout the year; the 
right ascension, declination, and time of transit of Venus, Mars, 
Jupiter, and Saturn are given for every day of the year. The 
apparent places of 55 stars and their times of transit at Greenwich 
are given for the first of each month and the mean places of 110 
additional stars follow. There are also given the elements and cir- 
cumstances of the eclipses and charts of the solar eclipses; a concise 
statement of predictions of celestial phenomena; a table for finding 
the latitude by an observed altitude of Polaris; tables for the con- 
version of sidereal into solar time and vice versa; a table to enable 
one to obtain from the Almanac for 1920 an approximate solar* 
ephemeris for subsequent years; and tables for finding the times of 
rising and setting of the Sun and Moon* 

A full statement of the data from which the various ephe- 
merides are derived will be found in the American Ephemeris and 
Nautical Almanac for 1920. 



T. B. HOWARD, 
Rear Admiral, U. S. Navy, Retired, 

Superintendent Naval Observatory. 



Washington, January, 1918. 
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CHRONOLOGICAL ERAS AND CYCLES. 



CHRONOLOGICAL ERAS. 

The year 1920 of tKe Christian era comprises the latter part of the 144th 
and the beginning of the 145th year of the independence of the United States 
of America, and corresponds to the year 6633 of the Julian period. 

Of the peoples usitig the Christian era some employ the Gregorian calendar 
and some the Julian. January 1, 1920, Julian calendar, corresponds to January 
14, 1920, Gregorian calendar. 

The year 7429 of the Byzantine era begins on September 1, 1920, Julian 
calendar. 

The year 5681 of the Jewish era begins at sunset on September 12, 1920, 
Gregorian calendar. . 

The year 2673 since the foundation of Rome, according to Varro, begins 
on January 1, 19?0, Julian calendar. 

The year 2669 of the era of Nabonassar begins on April 30, 1920, Julian 
calendar. 

The year 2580 of the Japanese era, being the 9th year of the period 
Taisho, begins on January 1, 1920, Gregorian calendar. 

The year 2232 of the Grecian era, or the era of the Seleucidje , begins 
in the present-day usage of the Syrians on September 1, 1920, or on October 1, 
1920, Julian calendar, according to different sects; but in the ancient usage 
of Damascus and Arabia Petreea the year began with the vernal equinox. 

The year 1637 of the era of Diocletian begins on August 29, 1920, 
Julian calendar. 

The year 1339 of the Mohammedan era, or the era of the Hegira, begins 
at sunset on September 14, 1920, Gregorian calendar. 

2 422 325 is the Julian day number of January 1, 1920, Gregorian calendar. 

CHRONOLOGICAL CYCLES. 

Dominical Letters . . ' . DC Solar Cycle 25 

Epact . . . . 10 Roman Indiction ... 3 
Lunar Cycle or Golden Number 2 | Julian Period G633 

vii 
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ASTRONOMICAL CONSTANTS. 



Solar Parallax . . 8.801 

Constant of Nutation > . » . .. . * . . , 9^2lj.?arifl Conference. 
Constant of Aberration 1 . . . . . . . ? .' ? . 20.47J - * 

General Precession 50".2564+0".000 222(^-1900)1 N 

ObUquity of the Ecliptic . . . . . 23° 27' 8 // .26-0 // .4684(«-1900)J WewcomD - 
Equatorial Horizontal Parallax of the Moon . . . . . 57'2".63* (Newcomb). 

Mean distance Earth to Moon 384 411 kilometers- 238 862 statute miles or 60.2678 radii. 
Mean distance Earth to Sun 149 504 201 kilometers-92 897 416 statute miles. 
Velocity of light 299 860 kilometers- 186 324 statute miles per second (Newcomb and Michelson). 
Light travels unit distance in 498". 580. 

Gaussian Gravitation Constant, fk-0.017 202099-3 548".187 61. 

jxx m • 2k 

Acceleration in one second due to gravity, £-9.8060-0.0260 cos 2<p^~g4 



2K 



Helmert. 



Length of seconds pendulum, J-0.993 549-0.002 631 cos 2*-^2. J 

Length of the year: " : <j d f 

Tropical (ordinary) .... 365.242 198 79-0.000 000 0614 (f-1900) 

Sidereal . . . . . . 365.256 360 42+0jp00 000 Q011 («-1900) 

Anomalistic 365.259 641 34+0.000 000 0304 (*-1900X 

Eclipse 346.620 000 +0.000 000 36 (*-1900) 



Newcomb. 



8 

2.8 



Length of the month: d d h m 

Synodical (ordinary) . ... . . . . , ; ... 29,530 588-29 12 44 

Tropical 27.321 582-27 7 43 4.7 

Sidereal 27.321 $61-27 7 43 11.5 

Anomalistic 27.554 550-27 13 18 33.1 

Nodical 27.212 219*-27 5 5 35 7 



Hansen. 



Length of the day: 
Sidereal . 
Mean Solar 



h m s 

23 56 4.091 of mean solar time. 

24 3 56.555 of sidereal time. 



Dimensions of the Earth (Hayford'e Spheroid of 1909): 

Equatorial Radius, a-6378.388 kilometers or 3963.34 statute miles. 
Polar Radius, 6-6356.909 " or 3949.99 " " 

Flattening, ^-^0 



Logarithm of the eccentricity ^ ^ -log e-8.913 804 

Logarithm radius- log p-9.999 2695+0.000 7324 cos 2^-0.000 0019 cos 4<p. 
Reduction from geographic latitude <p to geocentric latitude 

11' 35".66 sin 2*+l".17 sin 4<p. 

1 degree of latitude (in statute mil^s)- 69.0569 -0.3494 cos 2*>+0,0007 cos 4<p. 

1 degree of longitude (in statute miles)-69.2316 cos ^-0.0584 cos 3^+0.0001 cos 5>. 

1 meter-3.280 8333 feet. 1 foot-0.304 8006 meters. 
1. statute mile-0.868 362 nautical or geographical miles. 
1 nautical mile- 1.151 594 statute miles. 

* Used in the computation of eclipses. The parallax used in the computation of the ephemeris of the Moon contained 
in this volume is 57' 2 7 '.23 (Hansen). 

t k> is the acceleration due to the Sun's attraction at the mean distance of the Earth from the Sun, which is also the 
astronomical unit of distance, the unit of time being one mean solar day. 

X ?— latitude, A— elevation above sea level in meters, and log R— 6.80416. 

Note.— The above values of log p and <p'—(p were computed with the eccentricity that results from assuming that the 
flattening of the earth is exactly 

viii 
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ASTRONOMICAL CONSTANTS. 



8EMIDIAMETERS OF THE SUN, MOON, AND PLANETS. 
At Mean 



Name. 



At Unit 


Least 


In Kilo- 


In Statute 




Distance. 


Distance, f 


meters. 


Miles. 


Authority. 


^ V "»\ ■ ■ 
15 5*03 


k ; 
695 553.46 


43219frjEH 


u Augers. 


15 32.58* 




1738.02 


1079.96 


Newcomb. 


3.M 


5.4fr 


"2420.89 


1504.27 


Le Verrier. 


8.41 


30.40 


6 095.71 


3 787.69 


Auwers. 


4.68 


8.04 


3 392.14 


2 107.78 


Hart wig. 


1 38.47 


23.43 


71 372.71 


44 348.86 


. Sampson. 


1 31.91 


21.87 


66 617.91 


41 394.37 


. Sampeon. 


1 23.33 


9.76 


60 398.99 


37 530:11 


Struve. 


1 14.57 


8.73 


54 049.59 


33 584.79 


Struve. 


34.28 


1.88 


24 546.72 


15 439.00 


Barnard, See, Wirtz. 


36.56 


1.26 


26 499.30 


16 465,87 


Barnard. 



Sun . . ... . • . 

Moon 

Mercury 

Venus 

Mars ....... 

Jupiter (Equatorial) , * 
Jupiter (Polar) .... 

Saturn (Equatorial) . . 
Saturn (Polar) ... . 

Uranus . . . ... . 

Neptune . . .. . — , 

ELEMENTS OP THE PLANETARY ORBITS FOR THE EPOCH JANUARY 1, 1920, O. M. T» 

Sidereal Sidereal Synodic 

. . Mean Dis- Period in Moan Daily . Period in Ecoen- 

Kane. . tance. Tropical Years. Motion. Tropical Yoara^ tricity. 

5 Mercury 0.387 099 0.240 85 14 732.420 0.317 2« 0.205 618S 

9 Venus . 0.723 331 0.61521 5 767^70 » 1.598 72 0.006 8111 

©Earth . . . . . . 1.000 000 1.00004 3 548.193 .... 0.0167427 

e Mam . > . . . 1.523 688 1.880 89 1 886.519 2.135 39 0.093 3271 

% Jupiter ' ... . 7 . . - i . 5.202 803 11.862 23 299,128 1.09211 0.048370a 

% Saturn. ....... 9.538 843 29.457 72 120.455 1.035 18 0.055 8207 

g Uranus . 19.190 978 84.015 29 42.23 1.012 09 0.047 100ft 

V Neptune 30.070 672 1*4.788 29 21.53 1.006 14 0.008 5460 



Name, 

5 Mercury 
9 Venus 
© Earth . 
6" Mars . 
Jupiter 
Saturn 
§ Uranus 
V Neptune 



Ineiina*' 
tlonio the 

- Bdifrtia 

• ' i " 

- f Oll.t 

3 23 37.8 



Mean Long*, 
tudeofthe . 
Node. 

* ' Y 
47 22 5818 

75 57 34.7 



1 51 0.9 

1 18 27.* 

2 29 29.4 
0 M 22.0 
1 46 38.4 



4? 56 24.7 
99 38 24.4 

112 57 28.8 
73 35 27.1 

130 53 55.5 



Mean longi- 
tude of the 
Peritenon. 

O / .11 

76 lfc 38.9 
130 26 43.4 
10133*52.9 
334 35 11.8 

13 2 1.6 

91 28 49.8 
169 22 7.5 

43 55 49.6 



Mean Longi- 
tude at the 
'* Epoch. 

• in 

192 59 35.68 
166 36 34.01 
99 51 1.71 
162 5 14.93 
125 18 37.06 
151 16 1.45 
329 20 34.67 
128 59 52.8* 



Logarithm of 
Mass in Unit 
of Sun's Mass. 

3^221 8487-10 
4.389 3398-10 
4.482 2896-10 
3.509 5499-10 
6.979 9082-10 
e.455 7335-10 
5.640 7528-10 
5.705 5338-10 



The elements of the four inner planets are derived from those given by 
Newcomb hi Vol.'VI oftfoe Astrmvm&cal Papers of the American EpJiemeris, 
and are the same as those used in computing the ephemerides of these planets. 
Those of Jupiter, Saturn, Uranus, and Neptune are taken from Vol. VII of 
the Astronomical Papers for the epoch of the tables. They are reduced to 
1920 by applying Le Verrier's variations, and can not be regarded as being^ 
strictly identical with the elements used in computing the ephemerides of those 
planets in this volume. 



♦ At 
tBy 



distance. See Ait. Paper* Am. Eph., Vol. IX, p. 39. 

least distance is meant the difference between the mean distance and unity. 
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SYMBOLS AND ABBREVIATIONS. 





SIGNS OF THE PLANETS, ETC. 



3 Mars. 

% Jupiter. 

h Saturn. 

$ Uranus. 

V Neptune. 

SIGNS OF THE ZODIAC. 



0 S e ?, Un * 

C 1 ne Moon. 

$ Mercury. 

9 Venus. 

® The Earth. 



Spring 



1. T Aries. 

° 13. ii Gemini. 

0 ( 4. 55 Cancer. 

Summer ) _ T 

Leo. 

Virgo. 



: ■ '. 



Summer ) 5 ^ 

Signs - (6; 



Autumn 



( 7 * * 
( 9. / 

Winter j }J 
Signs. J 12 



7. a Libra. 

Scorpius. 
Sagittarius. 
10. VJ Capricorrius. 
Zff Aquarius. 
^ Pisces. 



ASPECTS. 



6 Conjunction, or having the same Longitude or Right Ascension. 
□ Quadrature, or differing ±90° in Longitude or Right Ascension. 
<? Opposition, or differing 180° in Longitude or Right Ascension. 



ABBREVIATIONS. 

SI Ascending Node, 

y Descending Node. 

N. North. 

S. South. 

E. East. 

W. West, 
x 



° Degrees. 

' Minutes of Arc. 

" Seconds of Arc. 

h Hours. 

m Minutes of Time. 

8 Seconds of Time. 
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ASTRONOMICAL EPHEMERIS FOR THE 
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2 



SUN, 1920. 



Right Ascension of the Mean Sun at Greenwich Mean Noon. 



January. 

h m s 

18 39 23.6 
18 43 20.2 
18 47 16.7 
18 51 13.3 
18 55 9.8 

18 59 6.4 

19 3 3.0 
19 6 59.5 
19 10 56.1 
19 14 52.6 

19 18 49.2 
19 22 45.8 
19 26 42.3 
19 30 38.9 
19 34 35.4 

19 38 32.0 
19 42 28.5 
19 46 25.1 
19 50 21.6 
19 54 18.2 

19 5$ 14.8' 

go uix 



20 
20 10 
2f) 14 



7.9 
44 
1.0 



20 17 57.5 
20 21 54.1 
20 25 50.6 
20 29 47.2 
20 33 43.8 

20 37 40.3 



February. 

h m s 
20 41 36.9 
20 45 33.4 
20 49 30.0 
20 53 26.5 

20 57 23.1 

21 1 19.6 
5 16.2 

21 9 12.8 
■ 91 19 9 .9 
21 17 5.9 

21 21 2.4 
21 24 59.0 
21 28 55.5 
21 32 52.1 
21 36 48.6 

21 40 45.2 
21 44 41.8 
21 48 38.3 
21 52 34.8 

21 56 31.4 

22 a28.J(> 
22 4 24.5 
22 8 ZIX 
22 12 1?.6 
22 16 14.2 

22 20 10.7, 
24 7.3 
22 28 3.8 
22 32 0.4 
22 35 56.9 

22 39 53.5 



March. 

h m s 

22 35 56.9 
22 39 53.5 
22 43 50.0 
22 47 46.6 
22 51 43.2 

22 55 39.7 

22 59 36.2 

23 3 32.8 
23 7 29.4 
23 11 25.9 

23 15 22.5 
23 19 19.0 
23 23 15.6 
23 37 12 t L 
^3 31 8.7 

23 35 5.2 
23 39 1.8 
23 42 58.3 
23 46 54.9 
23 50 51.4 

; 54 4&:d 

23 58 44.5 
, 0 2 414 
0 6 37.6 
0 10 34.2 

0 14 30.7 
0 18 27.3 
0 22 23.8 
0 26 20.4 
0 30 17.0 

0 34 13.5 



April. 



h m s 

HUM- 

0 46 3.2 
0 49 59.7 
0 53 56.3 

0 57 52.8 

1 1 49.4 
1 5 45.9 
1 9 42.5 
1 13 39.0 



17 35.6 
21 32.1 
25 28.7 
29 25.2 
33 21.8 

37 18.3 
41 14.9 

45 

4^6 



1 53 



1.1 
57.7 
54.2 



2/ 8 50.8 
2 12 4^3 



16 43.9 
20 40.4 
24 37.0 
28 33.5 
32 30.1 



2 36 26.6 



May. 

h m s 
2 36 26.6 
2 40 23.2 
2 44 19.8 
2 48 16.3 

2 52 12.9 

3 4 2.5 
3 7 59.1 
3 11 55.6 

3 15 52.2 
3 19 48.8 
3 23 45.3 
3 27 41.9 
3 31 38.4 

3 35 35.0 
3 39 31.5 
3 43 28.1 
3 47 24.6 
3 51 21.2 

3 56 17.8' 
3 59 14.3 

'411 4.0 



June. 



15 0.5 
18 57.1 
22 53.6 
26 50.2 
30 46.8 



m 3 

38 39.9 
42 36.4 
46 33.0 
50 29.5 
54 26.1 

58 22.6 
2 19.2 
6 15.8 

loiia 

T4 8.9 



4 34 43.3 



5 18 5.4 
5 22 2.0 
5 25 58.6 
5 29 55.1 
5 33 51.7 

5 37 48.2 
5 41 44.8 
5 45 41.3 
5 49 37.9 

5 53 34.4 

#57 31.0 

6 1 27.6 
6 5 24.1 
6 9 20.7 
6 13 17.2 

6 17 13.8 
JO1-L04 
T25 6.9 
6 29 3.5 
6 33 0.0 

6 36 56.6 



CORRECTION TO BE ADDED TO R. A. M. S. AT G. M. N. FOR TIME PAST NOON. 



Time. 




6 m 


12 m 


18 m 


24 m 


30™ 


36 m 


42 m 


48 m 


54 m 


60* 


Time. 


h 


m s 


m s 


m s 


m 8 


m s 


m s 


m a 


m s 


m s 


m 8 


m 8 


h 


0 


0 0.0 


0 1.0 


0 2.0 


0 3.0 


0 3.9 


0 4.9 


0 5.9 


0 6.9 


0 7.9 


0 8.9 


0 9.9 




1 


0 9.9 


010.8 


011.8 


012.8 


013.8 


014.8 


015.8 


016.8 


017.7 


018.7 


019.7 


1 


2 


019.7 


0 20.7 


0 21.7 


0 22.7 


0 23.7 


0 24.6 


0 25.6 


0 26.6 


0 27.6 


0 28.6 


0 29.6 


2 


3 


0 29.6 


0 30.6 


0 31.5 


0 32.5 


0 33.5 


0 34.5 


0 35.5 


0 36.5 


0 37.5 


0 38.4 


0 39.4 


3 


4 


0 39.4 


0 40.4 


0 41.4 


0 42.4 


0 43.4 


0 44.4 


0 45.3 


0 46.3 


0 47.3 


0 48.3 


0 49.3 


4 


5 


0 49.3 


0 50.3 


0 51.3 


0 52.2 


0 53.2 


0 54.2 


0 55.2 


0 56.2 


0 57.2 


0 58.2 


0 59.1 


5 


6 


0 59.1 


1 0.1 


1 1.1 


1 2.1 


1 3.1 


1 4.1 


1 5.1 


1 6.0 


1 7.0 


1 8.0 


1 9.0 


6 


7 


1 9.0 


110.0 


111.0 


112.0 


112.9 


113.9 


114.9 


1 15.9 


116.9 


117.9 


118.9 


7 


8 


118.9 


119.8 


1 20.8 


121.8 


122.8 


123.8 


124.8 


125.8 


126.7 


127.7 


128.7 


8 


9 


128.7 


129.7 


130.7 


131.7 


132.7 


133.6 


134.6 


135.6 


136.6 


137.6 


138.6 


9 


10 


138.6 


139.6 


140.5 


141.5 


142.5 


143.5 


144.5 


145.5 


146.5 


147.4 


148.4 


16 


11 


148.4 


149.4 


150.4 


151.4 


152.4 


153.3 


154.3 


155.3 


156.3 


157.3 


158.3 


11 



Digitized by Google 
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Day 


Right Ascension of the Mean Sun at Greenwich Mean Noon. 


of 
Month. 


July. 


August. 


September. . 


October. 


November. 


December. 




h 


m 


8 


, b m 


s. 


h 


m 


s 


h m s 


h m s 


h 


m 


s 


1 


6 


36 


56.6 






10 41 23.0 


12 39 39-6 


14 41 52.7 


16 40 


■44- 


2 


t 6 


40 


53.1 


8 43 


0.4 


10 45 19.5 


in a c\ net t 

12 43 36.1 


14 45 49*2 


18 44 


o.y 


3 


. 6 


44 


49.7 


8 47 


2.9 


10 49 16.1 


1 A Ary nn /» 

12 47 32.6 


14 49 45.8 


i a. 
10 


48 


2.5 


4 


6 


48 


46,2 


8 50 


59*5 


1ft fift.12.ft 


12 51 29.2 


14 53 42.3 


16 


51 


59.0 


5 


6 


52 


42.8 


8 54 


56,0 


1ft 

XV 


fi7 

Ol 




12 55 25.8 


14 57 38.9 


16 


55 


55.6 


6 


6 


56 


39.4 


858 


52,6 


XX 


1 

X 


ft ft 


i o ca no o 

12 59 22.3 


15 1 35.4 


lo 


to. 
ov 


52.1 


7 


7 


0 


35.9 


9 2 


49.1 


11 


5 


2.3 


in o i o a 

13 3 18.9 


15 5 32.0 


17 


q 


48.7 


8 


7 


N 4 


32.5 


9 6 


45.7 


U 


8 


58.8 


13 7 15.4 


15 9 28.6 


t T 

17 


7 


45.2 


9 


7 


8 


29.0 


9 10 


42.2 


11 
XX 


12 

1a 


fifi 4 


1ft U 12i) 


15 13 25.1 


17 


11 


41.8 


10 


7 


12 


25.6 


9 14 


3&8 


11 




ft2 ft 


13 15 8.5 


15 17 21.7 


17 


15 


38.4 


11 


7 


16 


22.1 


9 18 


35.4 


11 


20 




13 19 5.1 


i e oi too 

15 11 18.J 


17 


19 


34.9 


12 


7 


20 


18.7 


9 22 


31.9 


11 


24 


45.1 


L6 Ad JL.O 


1 K OX. 1A ft 
ID &o 14 iO 


17 


23 


31.5 


13 


7 


24 


15.3 


9 26 


28.5 


11 


28 


41.6 


i n no eo o 

13 26 58.2 


i s ne\ it o 

1ft 2Q ]l |T a 


17 


27 


28.0 


14 


. 7 


28 


11.fi 


9 30 


25.0 


11 


32 


38.2 


13 30 54.7 


IS 33 7.9 


17 


31 


24.6 


15 


1 M 


8.4 


9 34 


21.6 


11 


36 


34.7 


13 34 51.3 


15 37 4.4 


17 


35 


21.2 


16 


7 


36 


4.9 


9 38 


18.1 


11 


40 


31.3 


1 t\ nn A ry O 

13 38 47.8. 


15 41 1.0 


17 


39 


17.7 


17 


7 


40 


1.5 


9 42 


14.7 


11 


44 


27.8 


. 13 42 44.4 


15 44 57.6 


17 


43 


14.3 


18 


7 


43 


58.0 


»i61L3L 


11 


48 


24.4 


1 A A t\ A i\ i\ 

13 46 40.9 


15 48 54.1 


17 


47 


10.8 _ 


19 


; 7 


47 


54:6 




T.8 


11 


52 


20.9 


13 50 37.5 


15 52 50.7 


TT 


-5T 


TPS' 


20 


7 


51 


51.2 


9 54 


4>4 


11 


56 


17.5 


13 54 34.0 


15 56 47.2 


17 


55 


3.9 


21 


7 


55 


47.7 


9 58 


0,9 


12 


0 


14.0 


in EO Oft Z> 

13 58 30.6 


16- 0 43.8 


17 


59 


0.5 


22 


7 


59 


44.3 


10 1 


57.5 


12 


i 




id n nn n 

14 2 27.2 


16 4 40.3 


18 


2 


57.0 


23 


8 


3 


40.8 


10 5 


54.0 


17 


8 


7.1 


14 6 23.7 


16 8 36,9 


18 


6 


53.6 


24 


8 


7 


37.4 


10 9 


50.6 


12 12 


3.7 


14 10 20.2 


16 12 33.4 


18 


10 


50.2 


. 25 


8 


11 


33.9 


10 13 


47.1 


12 16 


0.2 


14 14 16.8 


16 16 30.0 


18 


14 


46.7 


26 


8 


15 


30.5 


10 17 


43.7 


12 19 56.8 


14 18 13.4 


16 20 26 6 

A. \jf. AAXJ AA\J*\M 


18 


18 


43.3 


27 


8 


19 


27.0 


10 21 


40.2 


12 23 53.3 




16 24 23.1 


18 


22 


39,8 


28 


8 


23 


23.6 


10 25 


36.8 


12 27 49.9 




16 28 19.7 


18 


26 


36.4 


29 


8 


27 


20.2 


10 29 


33.3 


12 31 46.4 


14 30 3.0 


16 32 16.2 


18 


30 


33.0 


30 


8 


31 


16.7 


10 33 


29.9 


12 35 43.0 


14 33 59.6 


16 36 12.8 


18 


34 


29.5 


31 


8 


35 


13.3 


10 37 


26.4 


12 39 39.6 


14 37 56.1 


16 40 9,4 


18 


38 


26.1 



CORRECTION TO BE ADDEP TO R. A- M. S. AT G. M. N.. FOR TIME PAST NOON. 



Time. 


0^ 


6 m 


12 m 


18 m 


24» 


30™ 


36 m 


42 m 


48* 


54 m 


60" 


Time. 


h 


in s 


m s 


m 8 


m s 


m s 


m s 


m s 


m 8 


m s 


m 8 


m 8 


h 


12 


158.3 


159.3 


2 0.2 


2 1.2 


2 2.2 


2 3.2 


2 4.2 


2 5.2 


2 6.2 


2 7.1 


2 8.1 


12 


13 


2 8.1 


2 9.1 


210.1 


211.1 


212.1 


213.1 


214.0 


215.0 


216.0 


2 17.0 


218.0 


13 


14 


21S.0 


219.0 


2 20.0 


2 20.9 


2 21.9 


2 22.9 


2 23.9 


2 24.9 


225.9 


2 26.9 


2 27.8 


14 


15 


2 27.8 


2 28.8 


2 29.^ 


2 3Q.8 


2 31.8 


2 32.8 


2 33.8 


2 34.7 


2 35.7 


2 36.7 


2 37.7 


15 


16 


2 37.7, 


2 38.7 


2 39.7 


2 40.7 


2 41.6 


2 42'.6 


2 43.6 


2 44.6 


2 45.6 


2 46.6 


2 47.6 


16 


17 


2 47.6 


2 48.5 


2 49.5 


250.5 


2 51.5 


2 52.5 


2 53.5 


2 54.5 


2 55.4 


2 56.4 


2 57.4 


17 


18 


2 57.4 


2 58.4 


2 59.4 


3 0.4 


3 1.4 


3 2.3 


3 3.3 


3 4.3 


3 5.3 


3 6.3 


3 7.3 


18 


19 


3 7.3 


3 8.3 


3 9.2 


3 10,2 


3 11.2 


3 12.2 


313.2 


314.2 


3 15.2 


316.1 


317.1 


19 


20 


317.1 


318,1 


319.1 


3 20.1 


3 21.1 


3 22.1 


3 23.0 


3 24.0 


.3 25.0 


3 26.0 


3 27.0 


20 


21 


3 27.0 


3 28.0 


3 29.0 


3 29.9 


3 30.9 


3 31.9 


3 32.9 


3 33.9 


3 34.9 


3 35.9 


3 36.8 


21 


22 


3 36.8 


3 37.8 


3 38.8 


3 39.8 


3 40.8 


3 41.8 


3 42.8 


3 43.7 


3 44.7 


3 45.7 


3 46.7 


22 


23 


3 46.7 


3 47.7 


3 48.7 


3 49.7 


3 50.6 


3 51.6 


3 52.6 


3 53.6 


3 54.6 


3 55.6 


3 56.6 


23 
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BM, 1920: 



D o7 

Month. 


Mean Time of8ttfereal Noon at Greenwich. 


January. 


February. ' 


March. 


April. 


May. 


June. 




h 


m 


s 


h 


m 


s 


h 


m 


s 


a 


m 


s 


h 


m 


s 


h in 


s 


1 

j. 


5 


19 


43.9 


3 


17 


50.6 


1 


23 


49.3 


23 


18 


0.3 


21 


20 


3.1 


19 18 


9.9 


2 


5 


Ifi 


47.9 


3 


13 


54.7 




19 


53.4 


23 


14 


4.4 


21 


16 


7 2 


1Q 14 


14 0 


3 


5 


11 


52^0 


3 


9 


58!8 


1 


15 


57!5 


23 


10 


8^5 


21 


12 


11.3 


19 10 


18.1 


4 


5 


7 


56.1 


3 


6 


2.9 


1 


12 


1.6 


23 


6 


12.6 


21 


8 


15.4 


19 6 


22.1 


5 


5 


4 


0.2 


3 


2 


7.0 


1 


8 


5.7 


23 


2 


16.7 


21 


4 


19.4 


19 2 


26.2 


A 
© 


5 


0 


4.3 


2 


58 


11.1 


1 


4 


9.8 


22 


58 


20.8 


21 


0 


23.5 


18 58 


30.3 


7 


4 


56 


8.4 


2 


54 


15.2 




o 


13.8 


22 


54 


24.8 


20 


56 


27.6 


18 54 


34.4 


8 


4 


52 


12^5 


2 


50 


19!3 


0 


56 


18^0 


22 


50 


28!9 


20 


52 


3L7 


18 50 


38!5 


9 


4 


48 


16.6 


2 


46 


23.4 


0 


52 


22.0 


22 


46 


33.0 


20 


48 


35.8 


18 46 


42.6 


10 


.4 


44 


20.6 


2 


42 


27.4 


0 


48 


26.1 


22 


42 


37.1 


20 


44 


39.9 


18 42 


46.7 


n 

XI 


4 


40 


24.7 


2 


38 


31.5 


0 


44 


30.2 


22 


38 


41.2 


20 


40 


44.0 


18 38 


50.8 


12 


4 


OO 


28.8 


2 


34 


35.6 


o 


40 


34.3 


22 


34 


45.3 


20 


ou 


48.1 


18 34 


54.9 


13 


4 


32 


32^9 


2 


30 


39> 


0 


36 


38^4 


22 


30 


49!4 


20 


32 


52!2 


18 30 


58^9 


14 


4 


28 


37.0 


2 


26 


43.8 


0 


32 


42.5 


22 


26 


53.5 


20 


28 


56.3 


18 27 


3.0 


l& 


4 


24 


41.1 


2 


22 


47.9 


0 


28 


46.6 


22 


22 


57.6 


20 


25 


0.4 


18 23 


7.1 


1ft 


4 


20 


45.2 


2 


18 


• 

52.0 


0 


24 


50.7 


22 


19 


1.7 


20 


21 


4.4 


18 19 


11.2 


17 


4 


16 


49.3 


2 


14 


56.1 


0 


20 


54.8 


22 


15 


5.8 


20 


17 


8.5 


18 15 


15.3 


18 


4 


12 


53.4 


2 


11 


0.2 


0 


16 


58.9 


22 


11 


9.9 


20 


13 


12.6 


18 11 


19.4 


19 


4 


8 


57.4 


o 


7 


4.3 


0 


13 


3.0 


ort 
11 


7 


14.0 


20 


9 


16.7 


18 7 


23.5 


20 


4 


5 


1.5 


2 


3 


8.4 


0 


9 


7.1 


22 


3 


18.1 


20 


5 


20.8 


18 3 


27.6 


21 


4 


1 


5.6 


*1 


59 


12.5 


0 


5 


11.2 


21 


59 


22.2 


20 


1 


24.9 


17 59 


31.7 


22 


3 


57 


9.7 


1 


55 


16.6 


/ 0 

1 23 


i 

67 


15.3 V 
19.4/ 


21 


55 


26.2 


19 


57 


29.0 


17 55 


35.7 


23 


3 


53 


13.8 


1 


51 


20.6 


23 


53 


23.4 


21 


51 


30.3 


19 


53 


33.1 


17 51 


39.8 


24 


3 


49 


17.9 


1 


47 


24.7 


23 


49 


27.5 


21 


47 


34.4 


19 


49 


37.2 


17 47 


43.9 


25 


3 


45 


22.0 


1 


43 


28.8 


23 


45 


31.6 


21 


43 


38.5 


19 


45 


41.2 


17 43 


48.0 




3 


41 


26.1 


1 


39 


32.9 


23 


41 


35.7 


21 


39 


42.6 


19 


41 


45.3 


17 39 


52.1 


27 


3 


37 


30.2 


1 


35 


37.0 


23 


37 


39.8 


21 


35 


46.7 


19 


37 


49.4 


17 35 


56.2 


28 


3 


33 


34.3 


1 


31 


41.1 


23 


33 


43.9 


21 


31 


50.8 


19 


33 


53.5 


17 32 


0.3 


29 


3 


29 


38.4 


1 


27 


45.2 


23 


29 


48.0 


21 


27 


54.9 


19 


29 


57.6 


17 28 


4.4 


30 


3 


25 


42.4 


1 


23 


49.3 


23 


25 


52.1 


21 


23 


59.0 


19 


26 


1.7 


17 24 


8.5 


31 


3 


21 


46.5 


1 


19 


53.4 


23 


21 


56.2 


21 


20 


3.1 


19 


22 


5.8 


17 20 


12.5 



CORRECTION FOR LONGITUDE. 



Longi- 
tude. 


o m 


6 m 


I2 m 


18 m 


24 m 


30™ 


36 m 


42 m 


48 m 


54 m 


60 m 


Longi- 
tude. 


h 


m s 


m s 


m s 


m s 


m s 


m s 


m s 


m s 


m s 


m s 


m s 


h 


0 


0 0.0 


0 1.0 


0 2.0 


0 2.9 


0 3.9 


0 4.9 


0 5.9 


0 6.9 


0 7.9 


0 8.8 


0 9.8 


0 


1 


0 9.8 


0 10.8 


0 11.8 


0 12.8 


013.8 


014,7 


0 15.7 


016.7 


017.7 


0 18.7 


0 19.7 


1 


2 


019.7 


0 20.6 


0 21.6 


0 22.6 


0 23.6 


0 24.6 


0 25.6 


0 26.5 


0 27.5 


0 28.5 


0 29.5 


2 


3 


0 29.5 


0 30.5 


0 31.5 


0 32.4 


0 33.4 


0 34.4 


0 35.4 


0 36.4 


0 37.4 


0 38.3 


0 39.3 


3 


4 


0 39.3 


0 40,3 


0 41.3 


0 42.3 


0 43.2 


0 44.2 


0 45.2 


0 46.2 


0 47.2 


0 48.2 


0 49.1 


4 


5 


0 49.1 


0 50.1 


0 51.1 


0 52.1 


0 53.1 


054.1 


0 55,0 


0 56.0 


0 57.0 


0 58.0 


0 59.0 


5 


6 


0 59.0 


1 0.0 


1 0.9 


1 1.9 


1 2.9 


1 3.9 


1 4.9 


1 5.9 


1 6.8 


1 7.8 


1 8.8 


6 


7 


1 8.8 


1 9.8 


1 10.8 


1 11.8 


1 12.7 


1 13.7 


1 14.7 


115.7 


1 16.7 


1 17.7 


1 18.6 


7 


8 


1 18,6 


1 19.6 


1 20.6 


121.6 


122.6 


123.6 


1 24.5 


125.5 


1 26.5 


1 27.5 


1 28.5 


8 


9 


128.5 


1 29.4 


130.4 


131.4 


132.4 


1 33.4 


1 34.4 


135.3 


1 36.3 


137.3 


1 38.3 


9 


10 


138.3 


139.3 


140.3 


141.2 


142.2 


143,2 


144.2 


145.2 


1 46.2 


147.1 


1 48.1 


10 


n 


148.1 


149.1 


150.1 


151.1 


1 52.1 


153.0 


154.0 


155.0 


156.0 


157.0 


158.0 


11 



Note.— To be subtracted from M. T. S. N. at Greenwich to obtain M. T. S. N. at any longitude west of Greenwich. 
The correction must be added when the longitude is east of Greenwich. 
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Mean Time of Sidereal Noon at Greenwich. 
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35.9 
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17 


16 


16.6 
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23.4 
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30.3 


11 


14 


33.1 


9 


12 


40.0 
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14 


42.7 
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12 


20.7 


15 


10 
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34.4 


11 
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37.2 
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24.8 
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6 


41.3 
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48.2 


7 
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17 


4 


28.9 


15 
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35.7 


13 
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42.6 


11 
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45.4 
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0 


52.2 
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55.0 


6 


17 
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33.0 


14 


58 


39.8 


12 


56 


46.6 


10 


58 


49.5 


8 


56 


56.3 


6 


58 


59.0 


7 


16 


56 


37.1 


14 


54 


43.9 


12 


52 


50.7 


10 


54 


53.6 


8 


53 


0.4 


6 


55 


3.1 


8 


16 


52 


41.2 


14 


50 


48.0 


12 


48 


54.8 


10 


50 


57.7 


8 


49 


4.5 


6 


51 


7.2 


9 


16 


48 


45.3 


14 


ACt 

4o 


RO 1 
OZ.l 


"1 o 

1Z 


44 


58.9 


10 


47 


1.8 


8 


45 


8.6 


6 


47 


11.3 


10 


16 


44 


49.3 


14 


AO 

42 


56.2 


12 


41 


3.0 


10 


43 


5.8 


8 


41 


12.7 


6 


43 


15.4 


11 


16 


Af\ 

40 


53.4 


1 A 

14 


OA 


A O 
O.J 


1 o 
1Z 


oh 

37 


7.1 


10 


39 


9.9 


8 


37 


16.8 


6 


39 


19.0 


12 


16 


36 


57.5 


14 


35 


4.3 


12 


33 


11.2 


10 


35 


14.0 


8 


33 


20.9 


6 


35 


23.6 


13 


16 


33 


1.6 


14 


31 


8.4 


12 


29 


15.3 


10 


31 


18.1 


8 


29 


25.0 


6 


31 


27.7 


14 




OA 


R n 

5.7 


1 A 

14 


0*7 


1 O R 
IZ.O 


1 o 
IZ 


OR 

Zo 


1A A 

iy.4 


10 


27 


oo o 
ZZ.Z 


o 

o 


OR 

Zo 


OA 1 


D 


0*7 

Zl 


OI o 


15 


16 


OK 

zo 


9.8 




oo 
Zo 


lo.o 


1 o 
IZ 


OI 

Zl 


OO R 

Zo.o 


10 


oo 
Zo 


26.3 


o 
5 


OI 

Zl 


oo o 
oo.Z 


a 
D 


oo 
Zo 


OR Q 
OO.O 


16 


16 


OI 


13.9 


1 A 

14 


t A 

19 


OA T 

Zv.7 


1 o 

12 


17 


27.6 


10 


19 


30.4 


8 


17 


37.2 


6 


19 


39.9 


17 


16 


17 


18.0 


14 


15 


24.8 


12 


13 


31.7 


10 


15 


34.5 


8 


13 


41.3 


6 


15 


44.0 


18 


16 


13 


22.1 


14 


11 


28.9 


12 


9 


35.8 


10 


11 


38.6 


8 


9 


45.4 


6 


11 


48.1 


19 


16 


n 
» 


tut o 
Zo.Z 


1 A 

14 


7 


OO A 


1 o 
IZ 


0 


39.9 


10 


7 


42.7 


o 

o 


r 
0 


At\ R 

49.0 


/} 

0 


7 


RO O 

oZ.Z 


20 


16 


e 
0 


OA O 

6V.Z 


1 A 

14 


o 
o 


on i 
o/.l 


1 o 

IZ 


1 


44.0 


10 


3 


46.8 


8 


1 


ro a 
OO.O 


n 
0 


o 
O 


56.3 


21 


16 


1 


34.3 


13 


RA 

59 


A1 O 

41. Z 


11 


57 


48.1 


9 


59 


50.9 


7 


57 


57.7 


6 


0 


0.4 


22 


15 


57 


38.4 


13 


55 


45.2 


11 


53 


52.2 


9 


55 


55.0 


7 


54 


1.8 


5 


56 


4.5 


23 


15 


53 


42.5 


13 


51 


49.3 


11 


49 


56.2 


9 


51 


59.0 


7 


50 


5.9 


5 


52 


8* 


24 


15 


49 


46.6 


13 


47 


53.4 


11 


46 


0.3 


9 


48 


3.1 


7 


46 


10.0 


5 


48 


12.6 


OR 

Zo 


15 


45 


50.7 


13 


43 


57.5 


11 


42 


4.4 


9 


44 


7.2 


7 


42 


14.1 


5 


44 


16.7 


26 


15 


41 


54.8 


13 


40 


1.6 


11 


38 


8.5 


9 


40 


11.3 


7 


38 


18.2 


5 


40 


20.8 


27 


15 


37 


58.9 


13 


36 


5.7 


11 


34 


12.6 


9 


36 


15.4 


7 


34 


22.2 


5 


36 


24.9 


28 


15 


34 


3.0 


13 


32 


9.8 


11 


30 


16.7 


9 


32 


19.5 


7 


30 


26.3 


5 


32 


29.0 


29 


15 


30 


7.0 


13 


28 


13.9 


11 


26 


20.8 


9 


28 


23.6 


7 


26 


30.4 


5 


28 


33.1 


30 


15 


26 


11.1 


13 


24 


18.0 


11 


22 


24.9 


9 


24 


27.7 


7 


22 


34.5 


5 


24 


37.2 


31 


15 


22 


15.2 


13 


20 


22 ; 1 


11 


18 


29.0 


9 


20 


31.8 


7 


18 


38.6 


5 


20 


41.2 



CORRECTION FOR LONGITUDE. 



Longi- 
tude. 




6™ 


12 m 


18 m 


24 a 


30 m 


36 m 


42 m 


48 m 


54 m 


60 m 


Longi- 
tude. 


h 


m s 


m s 


m s 


m s 


m s 


m s 


m s 


m s 


m s 


m s 


m s 


h 


12 


158.0 


158.9 


159.9 


2 0.9 


2 1.9 


2 2.9 


2 3.9 


2 4.8 


2 5.8 


2 6.8 


2 7.8 


12 


13 


2 7.8 


2 8.8 


2 9.7 


210.7 


2 11.7 


212.7 


213.7 


214.7 


2 15.6 


216.6 


217.6 


13 


14 


217.6 


2 18.6 


2 19.6 


2 20.6 


2 21.5 


2 22.5 


2 23.5 


2 24.5 


2 25.5 


2 26.5 


2 27.4 


14 


15 


2 27.4 


2 28.4 


2 29.4 


2 30.4 


2 31.4 


2 32.4 


2 33.3 


2 34.3 


2 35.3 


2 36.3 


2 37.3 


15 


16 


2 37.3 


2 38.3 


2 39.2 


2 40.2 


2 41.2 


2 42.2 


2 43.2 


2 44.2 


2 45.1 


2 46.1 


2 47.1 


16 


17 


2 47.1 


2 48.1 


2 49.1 


2 50.1 


2 51.0 


2 52.0 


2 53.0 


2 54.0 


2 55.0 


2 55.9 


2 56.9 


17 


18 


2 56.9 


2 57.9 


2 58.9 


2 59.9 


3 0.9 


3 1.8 


3 2.8 


3 3.8 


3 4.8 


3 5.8 


3 6.$ 


18 


19 


3 6.8 


3 7.7 


3 8.7 


3 9.7 


310.7 


311.7 


312.7 


3 13.6 


314.6 


315.6 


316.6 


19 


20 


316.6 


317.6 


318.6 


319.5 


3 20.5 


3 21.5 


3 22.5 


3 23.5 


3 24.5 


3 25.4 


3 26.4 


20 


21 


3 26.4 


3 27.4 


3 28.4 


3 29.4 


3 30.4 


3 31.3 


3 32.3 


3 33.3 


3 34.3 


3 35.3 


3 36.2 


21 


22 


3 36.2 


3 37.2 


3 38.2 


3 39.2 


3 40.2 


3 41.2 


3 42.1 


3 43.1 


3 44.1 


3 45.1 


3 46.1 


22 


23 


3 46.1 


3 47.1 


3 48.0 


349.0 


3 50.0 


3 51.0 


3 52.0 


3 53.0 


3 53.9 


3 549 


3 55.9 


23 



Note.— To be subtracted from M. T. S. N. at Greenwich to obtain M. T. S. N. at any longitude west of Greenwich. 
The correction must be added when the longitude is east of Greenwich. 
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G. M. T 


Sun's 
Declination. 


Equation 
of Time. . 


Sun's 
Declination. 


Equation 
of Time. 


Sun's 
Decimation. 


Equation 
ofTime. 


i Sun's 
Declination. 


Equation 
of Time. 




Thursday 1. 


Monday 5. 


Friday 9. 


Tuesday 13. 


h 


o / 


m s 


o / 


m s 


© / 


m s 


O / 


m s 


0 


—23 5.2 


-3 13.0 


-22 43.5 


-5 4.7 


-22 14.7 


-6 49.8 


-21 38.9 


-8 26.7 


2 


23 4.8 


3 15.4 


22 43.0 


5 7.0 


22 14.0 


6 51.9 


21 38.0 


8 28.6 


4 


23 4.4 


3 17.8 


22 42.5 


5 9.2 


22 13.3 


6 54.0 


21 37.2 


8 30.6 


6 


23 4.0 


3 20.2 


22 41.9 


5 11.5 


22 12.7 


6 56.1 


21 36.4 


8 32.5 


8 


23 3.7 


3 22.6 


22 41.4 


5 13.7 


22 12.0 


6 58.2 


21 35.6 


8 34.4 


10 


23 3.3 


3 24.9 


22 40.9 


5 16.0 


22 11.3 


7 0.3 


21 34.7 


8 36.3 


12 


23 2.9 


3 27.3 


22 40.3 


5 18.2 


22 10.6 


7 2.3 


21 33.9 


8 38.2 


14 


23 2.5 


3 29.7 


22 39.8 


5 20.5 


22 9.9 


7 4.4 


21 33.1 


8 40.1 


16 


23 2.1 


3 32.0 


22 39.2 


5 22.7 


22 9.2 


7 6.5 


21 32.2 


8 42.0 


18 


23 1.7 


3 34.4 


22 38.7 


5 24.9 


22 8.5 


7 8.6 


21 31.4 


8 43.9 


20 


23 1.3 


3 36.8 


22 38.1 


5 27.2 


22 7.8 


7 10.7 


21 30.5 


8 45.8 


22 


23 0.9 


3 39.1 


22 37.6 


5 29.4 


22 7.1 


7 12.7 


21 29.7 


8 47.6 


H.D. 


0.2 


1.2 


0.3 


1.1 


0.3 


1.0 


0.4 


1.0 




Friday 2. 


Tuesday 6. 


Saturday 10. 


Wednesday 14. 


0 


-23 0.5 


-3 41.5 


-22 37.0 


-5 31.6 


-22 6.4 


-7 14.8 


-21 28.8 


-8 49.5 


2 


23 0.0 


3 43.8 


22 36.4 


5 33.9 


22 5.7 


7 16.9 


21 28.0 


8 51.4 


4 


22 59.6 


3 46.2 


22 35.9 


5 36.1 


22 4.9 


7 18.9 


21 27.1 


8 53.3 


6 


22 59.2 


3 48.5 


22 35.3 


5 38.3 


22 4.2 


7 21.0 


21 26.3 


8 55.1 


8 


22 58.8 


3 50.9 


22 34.7 


5 40.5 


22 3.5 


7 23.0 


21 25.4 


8 57.0 


10 


22 58.4 


3 53.2 


22 34.1 


5 42.7 


22 2.8 


7 25.1 


21 24.5 


8 58.8 


12 


22 57.9 


3 55.6 


22 33.6 


5 45.0 


22 2.1 


7 27.1 


21 23.7 


9 0.7 


14 


| 22 57.5 


3 57.9 


22 33.0 


5 47.2 


22 1.3 


7 29.2 


21 22.8 


9 2.5 


lfi 


22 57.1 


4 0.3 


22 32.4 


5 49.4 


22 0.6 


7 31.2 


21 21.9 


9 4.4 


18 


22 56.6 


4 2.6 


22 31.8 


5 51.6 


21 59.9 


7 33.2 


21 21.0 


9 6.2 


20 


22 56.2 


4 4.9 


22 31.2 


5 53.8 


21 59.1 


7 35.3 


21 20.2 


9 8.1 


22 


22 55.7 


4 7.3 


22 30.6 


5 56.0 


21 58.4 


7 37.3 


21 19.3 


9 9.9 


H.D. 


0.2 


1.2 


0.3 


1.1 


0.4 


1.0 


0.4 


0.9 




Saturday 3. 


Wednesday 7. 


Sunday 11. 


Thursday 15. 


0 


-22 55.3 


-4 9.6 


-22 30.0 


-5 58.1 


-21 57.6 


-7 39.3 


-21 18.4 


-9 11.7 


2 


22 54.8 


4 11.9 


22 29.4 


6 0.3 


21 56.9 


7 41.4 


21 17.5 


9 13.5 


4 


22 54.4 


4 14.3 


22 28.8 


6 2.5 


21 56.1 


7 43.4 


21 16.6 


9 15.3 


6 


22 53.9 


4 16.6 


22 28.2 


6 4.7 


21 55.4 


7 45.4 


21 15.7 


9 17.2 


8 


22 53.4 


4 18.9 


22 27.6 


6 6.9 


21 54.6 ' 


7 47.4 


21 14.8 


9 19.0 


10 


22 53.0 


4 21.2 


22 27.0 


6 9.1 


21 53.9 


7 49.4 


21 13.9 


9 20.8 


12 


22 52.5 


4 23.5 


22 26.3 


6 11.2 


21 53.1 


7 51.4 


21 13.0 


9 22.6 


14 


22 52.0 


4 25.8 


22 25.7 


6 13.4 


21 52.3 


7 53.4 


21 12.1 


9 24.4 


AO 


22 51.6 


4 28.1 


22 25.1 


6 15.6 


21 51.6 


7 55.4 


21 11.2 


9 26.1 


18 


22 51.1 


4 30.4 


22 24.5 


6 17.7 


21 50.8 


7 57.4 


21 10.3 


9 27.9 


20 


22 50.6 


4 32.7 


22 23.8 


6 19.9 


21 50.0 


7 59.4 


21 9.4 


9 29.7 


22 


22 50.1 


4 35.0 


22 23.2 


6 22.0 


21 49.2 


8 1.3 


21 8.5 


9 31.5 


H.D. 


0.2 


1.2 


0.3 


1.1 


0.4 


1.0 


0.5 


0.9 




Sunday 4. 


Thursday 8. 


Monday 12. 


Friday 16. 


0 


-22 49.6 


-4 37.3 


-22 22.6 


-6 24.2 


-21 48.5 


-8 3.3 


-21 7.5 


-9 33.3 


2 


22 49.1 


4 39.6 


22 21.9 


6 26.3 


21 47.7 


8 5.3 


21 6.6 


9 35.0 


4 


22 48.7 


4 41.9 


22 21.3 


6 28.5 


21 46.9 


8 7.3 


21 5.7 


9 36.8 


6 


22 48.2 


4 44.2 


22 20.6 


6 30.6 


1 21 46.1 


8 9.2 


21 4.8 


9 38.5 


8 


22 47.7 


4 46.5 


22 20.0 


6 32.8 


21 45.3 


8 11.2 


21 3.8 


9 40.3 


10 


22 47.2 


4 48.8 


22 19.3 


6 34.9 


21 44.5 


8 13.1 


21 2.9 


9 42.0 


12 


22 46.6 


4 51.1 


22 18.7 


6 37.0 


21 43.7 


8 15.1 


21 2.0 


9 43.8 


14 


22 46.1 


4 53.4 


22 18.0 


6 39.2 


.21 42.9 


8 17.0 


21 1.0 


9 45.5 


16 


22 45.6 


4 55.6 


22 17.4 


6 41.3 


21 42.1 


8 19.0 


21 0.1 


9 47.3 


18 


22 45.1 


4 57.9 


22 16.7 


6 43.4 


21 41.3 


8 20.9 


20 59.1 


9 49.0 


20 


22 44.6 


5 0.2 


22 16.0 


6 45.5 


21 40.5 


8 22.9 


20 58.2 


9 50.7 


22 ! 


-22 44.1 


-5 2.4 


-22 15.4 


-6 47.6 


-21 39.7 


-8 24.8 


-20 57.2 


-9 52.4 


H.D. 


0.3 


1.1 


0.3 


1.1 


0.4 


1.0 


0.5 


0.9 



Note.— The Equation of Time is to be applied to the G. M. T. in accordance with the sign as given. 
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G. M. T. 


Sun's 
Declination. 


^?55me? 


Sun's 
Deolinatkm. 


Equation 
of Time. 


Sun's 
Declination. 


Equation 
. of Time. 


Sun's 
Declination. 


Equation 
foTTIme. 




Saturdays. 


Wednesday 21. 


Sunday 25. 


Thursday 29. 


h 
0 
2 
4 
6 


o / 

-20 56.3 
20 55.3 
20 64.4 
20 53.4 


1 m a 
- 9 54.1 
9 55.9 
9 57.6 
9 59.3 


o / 

-20 7.3 
20 6.3 
20 5.2 
20 4.1 


m s 

-11 10.7 
11 12.2 
11 13.6 
11 15.1 


e / 

-19 12.4 
19 11.1 
19 9.9 
19 8.7 


m s 

-12 15.2 
12 16.4 
12 17.6 
12 18.8 


o / 

-18 11.8 
18 10.4 
18 9.1 
18 7.8 


m s 
-13 6.8 
13 7.8 
13 8.7 
13 9.6 


8 

10 j 

12 

14 


20 52.5 
20 51.5 
20 50.5 
20 49,5 


10 L0 
. 10 2.6 
10 4.3 
10 6.0 


20 3.0 
20 1.9 
20 0.8 
19 59.7 


11 16.5 
11 18.0 
11 19.4 
11 20.9 


19 7.5 
19 6.3 
19 5.1 
19 3.9 


12 20.0 
12 21.2 
12 22.4 
12 23.6 


18 6.5 
18 5.1 
18 3.8 
18 2.5 


13 10.5 
; 13 11.5 
13 12.4 
13 13.3 


16 
18 
20 
22 
H.D. 


20 48.6 
20 47.6 
20 46.6 
20 45.6 
0.5 


10 7.7 
10 9.4 
10 11.0 
10 12.7 
0.8 


19 58.6 
19 57.5 
19 56.4 
19 55.2 
0.6 


11 22.3 
11 23.7 
11 25.2 
11 26.6 
0.7 


19 2.6 
19 1.4 
19 0.2 
18 58.9 
0.6 


12 24.7 
12 25.9 
12 27.1 
12 28.2 
0.6 


18 1.1 
17 59.8 
17 58.5 
17 57.1 
0.7 


13 14.2 
13 15.0 
13 15.9 
13 16.8 
0.5 




Sunday 18. 


Thursday 22. 


Monday 26. 


Friday 30. 


0 
2 
4 
6 


-20 44.6 
20 43.6 
20 42.7 
20 41.7 


-10 14.3 
10 16.0 
10 17.6 
10 19.3 


-19 54.1 
19 53.0 
19 51.9 
19 50.8 


-11 28.0 
11 29.4 
11 30.8 
11 32.2 


-18 57.7 
18 56.5 
18 55.2 
18 54.0 


-12 29.4 
12 30.5 
12 31.6 
12 32.8 


-17 55.8 
17 54.4 
17 53.1 
17 51.7 


-13 17.7 
13 18.5 
13 19.4 

: 13 20.2 


8 
10 
12 
14 


20 40.7 
20 89.7 
20 38.7 
20 37.7 


10 20.9 
10 22.6 
10 24.2 
10 25.8 


19 49.7 
19 48.5 
19 47.4 
19 46.3 


11 33.6 
11 85.0 
11 36.3 
11 37.7 


18 52.8 
18 51.5 
18 50.3 
18 49.0 


12 33.9 
12 35.0 
. 12 36.1 
12 37.2 


17 50.4 
17 49.0 
17 47 .7 
17 46.3 


\ 13 21.1 
' 13 21.9 
! 13 22.8 
13 23.6 


16 
18 
20 
22 
H.D. 


20 36.7 
20 35.6 
20 34.6 
20 33.6 
0.5 


10 27.4 
10 29.0 
10 30.6 
10 32.3 
0.8 


19 45.1 
19 44.0 
19 42.9 
19 41.7 
0.6 


11 39.1 
11 40.4 
11 41.8 
11 43.2 
0.7 


18 47.8 
18 46.5 
18 45.3 
18 44.0 
0.6 


12 38.3 
12 39.4 
12 40.5 
12 41.6 
0.6 


17 44.9 
17 43.6 
17 42.2 
17 40.8 
0.7 


, 13 24.4 
i 13 25.2 
, 13 26.1 
13 26.9 
i 0.4 




Monday 19. 


Friday 23. 


Tuesday 27. 


Saturday 31. 


0 
2 
4 
6 


-20 32.6 
20 31.6 
20 30.6 
20 29.5 


-10 33.9 
10 35.4 
10 37.0 
10 38.6 


-19 40.6 
19 39.4 
19 38.3 
19 37.1 


-11 44.5 
11 45.9 
11 47.2 
11 48,5 


-18 42.7 
18 41.5 
18 40.2 
18 38.9 


-12 42.7 
12 43.7 
12 44.8 
12 45.9 


-17 39.5 
17 38.1 
17 36.7 
17 35.3 


-13 27.7 
13 28.5 
13 29.3 
13 36.0 


8 
10 
12 
14 


20 28.5 
20 27.5 
20 26.4 
20 25.4 


10 40.2 
10 41.8 
10 43.3 
10 44.9 


19 36.0 
19 34.8 
19 33.7 
19 32.5 


11 49.8 
. 11 51.2 
11 52.5 
11 53.8 


18 37 7 
18 36.4 
18 35.1 
18 33.8 


12 46.9 
12 48.0 
12 49.0 
12 50.1 


17 34.0 
17 32.6 
17 31.2 
17 29.8 


13 30.8 
13 31.6 
13 32.4 
13 33.1 


18 
20 
22 
H.D. 


20 24.3 
20 23.3 
20 22.3 
20 21.2 
0.5 


10 46.5 
10 48.0 
10 49.6 
10 51.1 
0.8 


19 31.3 
19 30.2 
19 29.0 
19 27.8 
0.6 


' 11 55.1 
11 56.4 
11 57.7 
11 59.0 
0.7 


18 32.6 
18 31.3 
18 30.0 
18 28.7 
0.6 


12 51.1 
12 52.1 
12 53.1 
12 54.2 
0.5 


17 28.4 
17 27.0 
17 25.6 
-17 24.3 
0.7 


13 33.9 
13 34.6 
13 35.4 
-13 36.1 
0.4 




Tuesda^ 20. 


Saturday 24. 


Wednesday 28. 






0 
2 
4 
6 


-20 20.2 
20 19.1 
20 18.0 
20 17.0 


-10 52.6 
10 54.2 
10 55.7 
10 57.2 


-19 26.6 
19 25.5 
19 24.3 
19 23.1 


-12 0.3 
12 1.5 
12 2.8 
12 4.1 


-18 27.4 
18 26.1 
18 24.8 
18 23.5 


-12 55.2 
12 56.2 
12 57.2 
12 58.2 


SEMIDIAMETER. 


8 


20 15.9 


i 10 58.7 


19 21.9 


12 5.3 


18 22.2 


12 59.2 






10 
12 
14 


20 14.9 
20 13.8 
20 12.7 


11 0.3 
11 1.8 
11 3.3 


19 20.7 
19 19.5 
19 18.4 


12 6.6 
12 7.8 
12 9.1 


18 20.9 
18 19.6 
18 18.3 


13 0.1 
13 1:1 
13 2.1 


Jan. 1 
11 


16.30 
' 16.30 


16 

JLo 

20 
22 
H.D. 


20 11.7 
20 10.6 
20 9.5 
-20 8.4 
0.5 


' 11 4.8 
11 6.2 
11 7.7 

^-11 9.2 
0.8 


19 17.2 
19 16.0 
19 14.8 
-19 13.6 
0.6 


12 10.3 
12 11.5 
12 12.8 
-12 14.0 
0.6 


18 17.0 
18 15.7 
18 14.4 
-18 13.1 
0.7 


13 3.0 
13 4.0 
13 5.0 
-13 5.9 
0.5 


21 
31 


16.28 
16.27 

__L . ._ 



No**.— The Equation of Time is to be applied to the G. M. T. in accordance with the sign as given. 
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SUN, FEBRUAKY 1920. 



G. M. T. 


Sun's 
Declination. J 


Equation 
of Time. 


Sun's 
Declination. 


1 


Equation 
of Time. 


Sun's 
Declination. 




Equation 
of Time. 


Sun's 
Declination. 




Equation 
of Time. 




Sunday 1. 


Thursday 5. 


Monday 9. 


Friday 13. 


ft 


0 t 




m s 






m s 


o / 




m s 




m s 


0 


1 *7 OO A 

—17 Zl*d 




-13 36,8 


— lb la. 4 




-14 5.2 


1 A KA EC 

—14 oy.O 




1 A OA a 

-14 ZU.o 


-13 41.5 


-14 23.5 


2 


17 Zl.o 




13 37.5 


ib ii. y 




14 5.6 


~i a pct a 
14 57. y 




14 20.7 






14 23.5 


4 


17 20.1 




13 38.3 


16 10.4 




14 6.0 


14 56.3 




14 20.9 


13 38 1 




14 23.4 


6 


17 18.7 




13 39.0 


16 8.9 




14 6.5 


14 54.7 




14 21.1 


13 36^5 




14 23.3 


8 


17 17.3 




13 39.7 


16 7.4 




14 6.9 


14 53.1 




14 21,3 


13 34.8 




14 23.2 


10 


17 15.9 




13 40.4 


16 5.9 




14 7.3 


14 51.5 




14 21.4 


13 33.1 




14 23.1 


12 


17 14.4 




13 41.1 


16 4.4 


14 7.8 


14 49.9 




14 21.6 


13 31.5 




14 23.0 


14 


17 13.0 




13 41.8 


16 2.9 


14 8.2 


14 48.3 




14 21.7 


13 29.8 


14 22.9 


16 


17 11.6 




13 42.5 


16 1.4 


14 8.6 


14 46.7 




14 21.9 


13 28.1 


14 22.8 


18 


17 10.2 




13 43.1 


15 59.9 


14 9.0 


14 45.1 


14 22.0 


13 26.4 


14 22.7 


20 


17 8.8 




13 43.8 


15 58.4 


14 9.4 


14 43.5 


14 22.2 


13 24.7 


14 22.6 


22 


17 7.4 




13 44.5 


15 56.9 


14 9.8 


14 41.9 


14 22.3 


13 23.1 


14 22.5 


H.D. 


0.7 




0.3 


0.8 


0.2 


0.8 


0.1 


0.8 


0.0 




Monday 2. 


Friday 6. 


Tuesday 10. 


Saturday 14. 


0 


-17 5.9 




-13 45.1 


-15 55.3 




-14 10.2 


-14 40.3 




-14 22.4 


-13 21.4 


-14 22.4 


2 


17 4.5 




13 45.8 


15 53.8 


14 10.6 


14 38.7 


14 22.6 


13 19.7 


14 22.3 


4 


17 3.1 




13 46,5 


15 52.3 


14 10.9 


14 37.1 


14 22.7 


13 18.0 


14 22.1 


6 


17 1.7 


13 47.1 


15 50.8 


14 11.3 


14 35.5 


14 22.8 


13 16.3 


14 22.0 


8 


17 0.2 


13 47.7 


15 49.2 


14 11.7 


14 33.9 


14 22.9 


13 14.6 


14 21.8 


10 


16 58.8 


13 48.4 


15 47.7 


14 12.0 


14 32.3 


14 23.0 


13 13.0 


14 21.7 


12 


16 57.4 


13 49.0 


15 46.2 


14 12.4 


14 30.7 


14 23.1 


13 11.3 


14 21.5 


14 


16 55.9 


13 49.6 


15 44.7 


14 12.8 


14 29.1 


14 23.2 


13 9.6 


14 21.4 


16 


16 54.5 


13 50.2 


15 43.1 


14 13.1 


14 27.4 


14 23.3 


13 7.9 


14 21.2 


18 


16 53.1 


13 50.8 


15 41.6 


14 13.4 


14 25.8 


14 23.4 


13 6.2 


14 21.0 


20 


16 51.6 


13 51.4 


15 40.1 


14 13.8 


14 24.2 


14 23.4 


13 4.5 


14 20.9 


22 


16 50.2 


13 52.0 


15 38.5 


14 14.1 


14 22.6 


14 23.5 


13 2.8 


14 20.7 


H.D. 


0.7 


0.3 


0.8 


0.2 


0.8 


0.0 


0.8 


0.1 




Tuesday 3. 


Saturday 7. 


Wednesday 11. 


Sunday 15. 


0 


-16 48.7 




-13 52.6 


-15 37.0 




-14 14.4 


-14 21.0 




-14 23.6 


-13 1.1 


-14 20.5 


2 


16 47.3 


13 53.2 


15 35.4 


14 14.8 


14 19.3 


14 23.6 


12 59.4 


14 20.3 


. 4 


16 45.8 


13 53.8 


15 33.9 


14 15.1 


14 17.7 


14 23.7 


12 57.7 


14 20.1 


6 


16 44.4 


13 54.4 


15 32.3 


14 15.4 


14 16.1 


14 23.7 


12 56.0 


14 19.9 


8 


16 42.9 


13 55.0 


15 30.8 


14 15.7 


14 14.4 


14 23.8 


12 54.3 


14 19.7 


10 


16 41.5 


13 55.5 


15 29.2 


14 16.0 


14 12.8 


14 23.8 


12 52.6 


14 19.5 


12 


16 40.0 


13 56.1 


15 27.7 


14 16.3 


14 11.2 


14 23.8 


12 50.9 


14 19.3 


14 


16 38.5 


13 56.6 


15 26.1 


14 16.5 


14 9.5 


14 23.9 


12 49.1 


14 19.1 


10 


16 37.1 


13 57.2 


15 24.6 


14 16.8 


14 7.9 


14 23.9 


12 47.4 


14 18.9 


18 


16 35.6 


13 57.7 


15 23.0 


14 17.1 


14 6.2 


14 23.9 


12 45.7 


14 18.6 


20 


16 34.2 


13 58.3 


15 21.5 


14 17.4 


14 4.6 


14 23.9 


12 44.0 


14 18.4 


22 


16 32.7 


13 58.8 


15 19.9 


14 17.6 


14 3.0 


14 23.9 


12 42.3 


14 18.2 


H.D. 


0.7 


0.3 


0.8 


0.1 


0.8 


0.0 


0.9 


0.1 




Wednesday 4. 


Sunday 8. 


Thursday 12. 


Monday 16. 


0 


-16 31.2 




-13 59.3 


-15 18.4 




-14 17.9 


-14 1.3 




-14 23.9 


-12 40.6 




-14 17.9 


2 


16 29.7 


13 59.8 


15 16.8 


14 18.1 


13 59.7 


14 23.9 


12 38.9 


14 17.7 


4 


16 28.3 


14 0.3 


15 15.2 


14 18.4 


13 58.0 


14 23.9 


12 37.1 


14 17.4 


6 


16 26.8 


14 0.8 


15 13.7 


14 18.6 


13 56.4 


14 23.9 


12 35.4 


14 17.1 


8 


16 25.3 


14 1.3 


15 12.1 


14 18.9 


13 54.7 


14 23.9 


12 33.7 


14 16.9 


10 


16 23.8 


14 1.8 


15 10.5 


14 19.1 


13 53.1 


14 23.8 


12 32.0 


14 16.6 


12 


16 22.3 


14 2.3 


15 8.9 


14 19.3 


13 51.4 


14 23.8 


12 30.2 


14 16.3 


14 


16 20.9 


14 2.8 


15 7.4 


14 19.5 


13 49.8 


14 23.8 


12 28.5 


14 16.1 


16 


16 19.4 


14 3.3 


15 5.8 


14 19.8 


13 48.1 


14 23.7 


12 26.8 


14 15.8 


18 


16 17.9 


14 3.8 


15 4.2 


14 20.0 


13 46.5 


14 23.7 


12 25.0 


14 15.5 


20 


16 16.4 


14 4.2 


15 2.6 


14 20.2 


13 44.8 


14 23.6 


12 23.3 


14 15.2 


22 


-16 14.9 


-14 4.7 


-15 1.1 




-14 20.4 


-13 43.1 




-14 23.6 


-12 21.6 




-14 14.9 


H.D. 


0.7 


0.2 


0.8 


0.1 


0.8 


0.0 


0.9 


0.1 



Note.— The Equation of Time is to be applied to the G. M. T. in accordance with the sign as given. 
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Sim's 


Equation 


Sun's 


Equation 


Sun's 


Equation 


Sun's 1 


Equation 


O. If. T. 


Declination. 


of Time. 


Declination. 


ofTime. 


Declination. 


of Time. 


Declination. 


(« Time. 




Tuesday 17. 


Saturday 21. 


Wednesday 25. 


Sunday 29. 


h 


O 7 




e / 




e / 


m s 


e / 


m s 


0 


-12 19.9 


-14 14.6 


-10 55.1 


-13 54.4 


-9 27.6 


-13 23.6 


-7 67.9 


-12 43.0 


2 


12 18.1 


14 14.3 


10 53.3 


13 53.9 


9 25.8 


13 22.8 


7 56.0 


12 42.0 


4 


12 16.4 


14 14 0 


10 51 5 


13 53.3 


9 23.9 


13 22.1 


7 54.1 


12 41.1 


6 


12 14.6 


14 13.7 


10 49.7 


13 52.8 


9 22.1 


13 21.3 


7 52.2 


12 40.1 


8 


12 12.9 


14 13.3 


10 47.9 


13 52.2 


9 20.2 


13 20.6 


7 60.3 


12 39.2 


10 


12 11.2 


14 13.0 


10 46.1 


13 51.7 


9 18.4 


13 19.8 


7 48.4 


12 38.2 


12 


12 9.4 


14 12.7 


10 44.3 


13 51.1 


9 16.5 


13 19.0 


7 46.6 


12 37.2 


14 


12 7.7 


14 12.3 


10 42.5 


13 50.6 


9 14.7 


13 18.3 


7 44.7 


12 36.3 


16 


12 5.9 


14 12.0 


10 40.7 


13 50.0 


9 12.8 


13 17.5 


7 4J.o 


1 O OR O 
LZ OO.O 


lo 


12 4.2 


14 11.7 


10 38.9 


13 49.4 


9 11.0 


13 16.7 


7 40.9 


12 34.3 


20 


12 2.4 


14 11.3 


10 37.1 


13 48 8 


9 9.1 


13 15.9 


7 39.0 


12 33.3 


22 


12 0.7 


14 11.0 


10 35.3 


13 48.3 


9 7.2 


13 15.1 


-7 37.1 


-12 32.4 


H.D. 


0.9 


0.2 


0.9 


0.3 


0.9 


0.4 


0.9 


0.5 




Wednesday 18. 


Sunday 22. 


Thursday 26. 






0 


-11 68.9 


-14 10.6 


-10 33.5 


-13 47.7 


-9 5.4 


-13 14.3 






2 


11 57.2 


14 10.2 


10 31.6 


13 47.1 


9 3.5 


13 13.5 






4 


11 55.4 


14 9.9 


10 29.8 


13 46.5 


9 1.7 


13 12.7 




t 


6 


11 53.7 


14 9.5 


10 28.0 


13 45.9 


8 59.8 


13 11.9 




i 
t 


8 


11 51.9 


14 9.1 


10 26.2 


13 45.3 


8 57.9 


13 11.1 






10 


11 50.2 


14 8.7 


10 24.4 


13 44.7 


8 56.1 


13 10.3 






12 


11 48.4 


• 14 8.3 


10 22.6 


13 44.1 


8 54.2 


13 9.4 






14 


11 46.7 


14 7.9 


10 20.8 


13 43.4 


8 52.3 


13 8.6 




\ 


16 


11 44.9 


14 7.5 


10 18.9 


13 42.8 


8 50.5 


13 7.8 






18 


11 43.1 


, 14 7.1 


10 17.1 


13 42.2 


8 48.6 


13 7.0 






20 


11 41.4 


14 6.7 


10 15.3 


13 41.6 


8 46.7 


13 6.1 






22 


11 39.6 


14 6.3 


10 13.5 


13 40.9 


8 44.9 


13 5.3 






H.D. 


0.9 


0.2 


0.9 


0.3 


0.9 


0.4 








Thursday 19. 


Monday 23. 


Friday 27. 






0 


-11 37.8 


-14 5.9 


-10 11.7 


-13 40.3 


-8 43.0 


-13 4.4 






2 


11 36.1 


14 5.5 


10 9.8 


13 39.6 


8 41.1 


13 3.6 






4 


11 34.3 


14 5.0 


10 8.0 


13 39.0 


8 39.3 


13 2.7 






6 


11 32.5 


14 4.6 


10 6.2 


13 38.3 


8 37.4 


13 1.9 


SEMIDIAMETER. 


8 


11 30.8 


14 4.2 


10 4.4 


13 37.7 


8 35.5 


13 1.0 






10 


11 29.0 


14 3.7 


10 2.5 


13 37.0 


8 33.7 


13 0.1 






12 


11 27.2 


14 3.3 


10 0.7 


13 36.3 


8 31.8 


12 59.3 


Feb. 1 


. 16.26 


14 


11 25.4 


14 2.8 


9 58.9 


13 35.7 


8 29.9 


12 58.4 


11 


16.24 


16 


11 23,7 


14 2.4 


9 57.0 


13 35.0 


8 28.0 


12 57.5 


21 

Mar. 2 


16.20 
16.16 


18 


11 21.9 


14 1.9 


9 55.2 


13 34.3 


8 26.2 


12 56.6 






20 


11 20.1 


14 1.4 


9 53.4 


13 33.6 


8 24.3 


12 55.8 






22 


11 18.3 


14 1.0 


9 51.5 


13 32.9 


8 22.4 


12 54.9 






H.D. 


0.9 


0.2 


0.9 


0.3 


0.9 


0.4 








Friday 20. 


Tuesday 24. 


Saturday 28. 






0 


-11 16.6 


-14 0.5 


- 9 49.7 


-13 32.3 


-8 20.5 


-12 54.0 






2 


11 14.8 


14 0.0 


9 47.9 


13 31.6 


8 18.6 


12 53.1 






4 


11 13.0 


13 59.5 


9 46.0 


13 30.9 


8 16.8 


12 52.2 




t 


6 


11 11.2 


13 59.0 


9 44,2 


13 30.1 


8 14.9 


12 51.3 






8 


11 9.4 


13 58.5 


9 42.4 


13 29.4 


8 13.0 


12 50.4 






10 


11 7.6 


13 58.0 


9 40.5 


13 28.7 


8 M.l 


12 49.5 






12 


11 5.8 


13 57.5 


9 38.7 


13 28.0 


8 9.2 


12 48.5 






14 


11 4.1 


13 57.0 


9 36.8 


13 27.3 


8 7.3 


12 47.6 






16 


11 2.3 


13 56.5 


9 35.0 


13 26.5 


8 5.5 


12 46.7 






18 


11 0.5 


13 56.0 


9 33.2 


13 25.8 


8 3.6 


12 45.8 






20 


10 58.7 


13 55.5 


9 31.3 


13 25.1 


8 1.7 


12 44.8 






22 


-10 56.9 


-13 54.9 


- 9 29.5 


-13 24.3 


-7 59.8 


-12 43.9 






H.D. 


0.9 


0.3 


0.9 


0.4 


0.9 


0.5 







Note.— The Equation of Time is to be applied to the G. M. T. in accordance with the sign as given. 
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SUN, MARCH 1920. 



G. M. T. 


Sun's 
Declination. 


-1 — ; 

; Equation 
of Time. 


Sun's 
Declination. 


r 

Equation 
of Time. 


Sun's 
Declination. 


Equation 
of Time. 


Sun's 
Declination. 


■Equation 
of Time. 




Monday 1. 


Friday 5. 


Tuesday 9. 


Saturday 13. 


h 
0 
2 
4 


e t 

-7 35.2 
7 33.3 
7 31.4 
7 29.5 


m s 

-12 31.4 
12 30.4 
12 29.4 
12 28.4 


0 / 

-6 3.2 
6 1.3 
5 59.4 
5 57.5 


m s 

-11 40.1 
11 39.0 
11 37.8 
11 36.7 


o / 

-4 30.0 
4 28.0 
4 26.1 
4 24.1 


m s 

-10 41.9 
10 40.6 
10 39.4 
10 38.1 


o / 

-2 55.8 
2 53.8 
2 51.8 
2 49.9 


m s 
-9 38.2 
9 36.9 
9 35.5 
9 34.1 


8 

10 
12 
14 


7 27.6 
7 25.7 
7 23.8 
7 21.9 


12 27.4 
12 26.4 
12 25.4 
12 24.4 


5 55.5 
5 53.6 
5 51.7 
5 49.7 


11 35.5 
11 34.3 
11 33.2 
11 32.0 


4 22.2 
4 20.2 
4 18.2 
4 16.3 


10 36.8 
10 35.5 
10 34.2 
10 32.9 


2 47.9 
2 45.9 
2 43.9 
2 42.0 


9 32.7 
9 31.3 
9 30.0 
9 28.6 


16 
18 
20 
22 
H.D. 


7 20.0 
7 18.1 
7 16.1 
7 14.2 
1.0 


12 23.4 
12 22.4 
12 21.3 
12 20.3 
0.5 


5 47.8 
5 45.8 
5 43.9 
5 42.0 
1.0 


11 30.9 
11 29.7 
11 28.5 
11 27.3 
0.6 


4 14.3 
4 12.4 
4 10.4 
4 8.5 
1.0 


10 31.6 
10 30.4 
10 29.1 
10 27.8 
0.6 


2 40.0 
2 38.0 
2 36.1 
2 34.1 
1.0 


9 27.2 
9 25.8 
9 24.4 
. 9 23.0 
0.7 




Tuesday 2. 


Saturday 6. 


Wednesday 10. 


Sunday 14. 


~T 
2 
4 
#3 


-7 12.3 
7 10.4 
7 8.5 
7 6.6 


-12 19.3 
12 18.3 
12 17.2 
12 16.2 


-5 40.0 
I 5 38.1 
'5 36.2 
5 34.2 


-11 26.2 
11 25.0 
11 23.8 
11 22.6 


-4 6.5 
4 4.5 
4 2.6 
4 0.6 


-10 26.5 
10 25.2 
10 23.8 
10 22.5 


-2 32.1 
2 30.1 
2 28.2 
2 26.2 


-9 21.6 
9 20.2 
9 18.8 
9 17.4 


8 

10 
12 
14 


7 4.7 
7 2.8 
7 0.9 
6 59.0 


12 15.2 
12 14.1 
12 13.1 
12 12.0 


5 32.3 
5 30.3 
5 28.4 
5 26.5 


11 21.4 
11 20.2 
11 19.0 
11 17.8 


3 58.7 
3 56.7 
3 54.7 
3 52.8 


10 21.2 
10 19.9 
10 18.6 
10 17.3 


2 24.2 
2 22.2 
2 20.3 
2 18.3 


9 16.0 
9 14.6 
9 13.2 
9 11.8 


16 
18 
20 
22 
H.D. 


6 57.0 
6 55.1 
.6 53.2 
6 51.3 
1.0 


12 11.0 
12 9.9 

1 12 8.8 
12 7.8 
0.5 


5 24.5 
5 22.6 
5 20.6 
5 18.7 
1.0 


11 16.6 
11 15.4 
11 14.2 
11 13.0 
0.6 


3 50.8 
3 48.9 
3 46.9 
3 44.9 
1.0 


10 16.0 
10 14.6 
10 13.3 
10 12.0 
0.7 


2 16.3 
2 14.4 
2 12.4 
2 10.4 
1.0 


9 10.4 
9 9.0 
9 7.6 
9 6.2 
0.7 




Wednesday 3. 


Sunday 7. 


Thursday 11. 


Monday 15. 


0 
2 
4 
A 

V 


-6 49.4 
6 47.5 
6 45.6 
6 43.6 


-12 6.7 
12 5.6 
12 4.6 
12 3.5 


-5 16.7 
5 14.8 
5 12.9 
5 10.9 


-11 11.8 
11 10.6 
11 9.4 
11 8.1 


-3 43.0 
3 41.0 
3 39.0 
3 37.1 


-10 10.7 
10 9.3 
10 8.0 
10 6.7 


-2 8.4 
2 6.5 
2 4.5 
2 2.5 


-9 4.8 
9 3.3 
9 1.9 
9 0.5 


8 
10 

12 . 
14 


6 41.7 
6 39.8 
6 37.9 
6 36.0 


12 2.4 
12 1.3 
12 0.2 
11 59.1 


5 9.0 
5 7.0 
5 5.1 
5 3.1 


11 6.9 
11 5.7 
11 4.5 
11 3.2 


3 35.1 
3 33.1 
3 31.2 
3 29.2 


10 5.4 
10 4.0 
10 2.7 
1G 1.3 


2 0.5 
1 58.6 
1 56.6 
1 54.6 


8 59.1 
8 57.7 
8 56.2 
8 54.8 


16 
18 
20 
22 
H.D. 


6 34.1 
6 32.1 
6 30.2 
6 28.3 
1.0 


11 58.0 
11 56.9 
11 55.8 
11 54.7 
0.5 


5 1.2 
4 59.2 
4 57.3 
4 55.3 
1.0 


11 2.0 
11 0.8 
10 59.5 
10 58.3 
0.6 


3 27.3 
3 25.3 
3 23.3 
3 21.4 
1.0 


10 0.0 
9 58.6 
9 57.3 
9 55.9 
0.7 


1 52.6 
1 50.7 
1 48.7 
1 46.7 
1.0 


8 53.4 
8 52.0 
8 50.5 
8 49.1 
0.7 




Thursday 4. 


Monday 8. 


Friday 12. 


Tuesday 16. 


0 
2 
4 


-6 26.4 
6 24.4 
6 22.5 
6 20.6 


-11 53.6 
11 52.5 
11 51.4 
11 50.3 


-4 53.4 
4 51.4 
4 49.5 
4 47.5 


-10 57.0 
10 55.8 
10 54.5 
10 53.3 


-3 19.4 
3 17.4 
3 15.4 
3 13.5 


- 9 54.6 
9 53.2 
9 51.9 
9 50.5 


-1 44.7 
1 42.8 
1 40.8 
1 38.8 


-8 47.7 
8 46.2 
8 44.8 
8 43.4 


8 
10 
12 
14 


6 18.7 
6 16.7 
6 14.8 
6 12.9 


11 49.2 
, 11 48.1 

11 46.9 
; 11 45.8 


4 45.6 
4^3.6 
4 41.7 
4 39.7 


10 52.0 
10 50.8 
10 49.5 
. 10 48.3 


3 11.5 
3 9.5 
3 7.6 
3 5.6 


9 49.2 
9 47.8 
9 46.4 
9 45.1 


1 36.8 
1 34.9 
1 32.9 
1 30.9 


8 41.9 
8 40.5 
8 39.1 
8 37.6 


ID 

18 
20 
22 
H.D. 


6 11.0 
6 9.0 
6 7.1 
-6 5.2 
1.0 


11 44.7 
11 43.5 
. 11 42.4 
-11 41 3 
0.6 


4 37.8 
4 35.8 
4 33.9 
-4 31.9 
1.0 


10 47.0 
10 45.7 
10 44.5 
-10 43.2 
0.6 


3 3.6 
3 1.7 
2 59.7 
-2 57.7 
1.0 


9 43.7 
9 42.3 
9 41.0 
- 9 39.6 
0.7 


1 28.9 
1 27.0 
1 25.0 
-1 23.0 
1.0 


8 36.2 
1 8 34.7 
, 8 33.3 
-8 31.8 
0.7 



Note.— The Equation of Time is to be applied to the G. M. T. in accordance with the sign as given. 
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Son's 


Equation 


Son's 


Equation 


Son's 


Equation 


Son's 


Equation 


G.1C. T. 


Declination. 


of Time. 


Declination. 


of Time. 


Declination. 


of Time. 


Declination. 


of Time. 




Wednesday 17. 


Sunday 21. 


Thursday 25. 


Monday 29. 


h 


o / 


m s 


o t 


m s 


• ' 


m s 


o t 


m s 




-1 21.0 


-8 30.4 


+0 13.8 


-7 19.6 


+1 48.4 


-6 7.0 


+3 22.3 


-4 53.6 




1 19.0 


8 28.9 


0 15.8 


7 18.1 


1 50.4 


6 5.5 


3 24.3 


4 52.1 


4 


1 17.1 


8 27.5 


0 17.8 


7 16.6 


1 52.4 


6 3.9 


3 26.2 


4 50.5 


6 


1 15.1 


8 26.0 


0 19.8 


7 15.1 


1 54.3 


6 2.4 


3 28.2 


4 49.0 


Q 

o 


1 13.1 


8 24.6 


0 21.7 


7 13.6 


1 56.3 


6 0.9 


3 30.1 


4 47.5 


1 A 


1 11.1 


8 23.1 


0 23.7 


7 12.1 


1 58.2 


5 59.4 


3 32.1 


4 46.0 


u 


1 9.2 


8 21.7 


0 25.7 


7 10.6 


2 0.2 


5 57.8 


3 34.0 


4 44.4 


"1 A 

14 


1 7.2 


8 20.2 


0 27.7 


7 9.1 


2 2.2 


5 56.3 


3 35.9 


4 42.9 


16 


1 52 


8 18.8 


0 29.6 


7 7.6 


2 4.1 


5 54.8 


3 37.9 


4 41.4 


18 


1 3.2 


8 17.3 


0 31.6 


7 6.1 


2 6.1 


5 53.3 


3 39.8 


4 39.8 




1 1.3 


8 15.9 


0 33.6 


7 4.6 


2 8.1 


5 51.7 


3 41.8 


4 38.3 




0 59.3 


8 14.4 


0 35.6 


7 3.1 


2 10.0 


5 50.2 


3 43.7 


4 36.8 


Jl. JJ. 


1.0 


0.7 


1.0 


0.8 


1.0 


0.8 


1.0 


0.8 




Thursday 18. 


Monday 22. 


Friday 26. 


Tuesday 30. 


U 


-0 57.3 


-8 12.9 


+0 37.5 


-7 1.6 


+2 12.0 


■ -5 48.7 


+3 45.7 


-4 35.3 


o 


0 55.3 


8 11.5 


0 39.5 


7 0.1 


2 13.9 


5 47.1 


3 47.6 


4 33.8' 


4 


0 53.4 


8 10.0 


0 41.5 


6 58.6 


2 15.9 


5 45.6 


3 49.5 


4 32.2 


6 


0 51.4 


8 8.6 


0 43.4 


6 57.1 


2 17.9 


5 44.1 


3 51.5 


4 30.7 


Q 
O 


0 49.4 


8 7.1 


0 45.4 


6 55.6 


2 19.8 


5 42.6 


3 53.4 


4 29.2 


1 A 


0 47.4 


8 5.6 


0 47.4 


6 54.1 


2 21.8 


5 41.0 


3 55.4 


4 27.7 


io 


0 45.4 


8 4.1 


0 49.4 


6 52.5 


2 23.7 


5 39.5 


3 57.3 


4 26.1 


1 A 

14 


0 43.5 


8 2.7 


0 51.3 


6 51.0 


2 25.7 


5 38.0 


3 59.2 


4 24.6 


16 


0 41.5 


8 1.2 


0 53.3 


6 49.5 


2 27.7 


5 36.4 


4 1.2 


4 23.1 , 


18 


0 39.5 


7 59.7 


0 55.3 


6 48.0 


2 29.6 


5 34.9 


4 3.1 


4 21.6 


OA 

ft) 


0 37.5 


7 58.3 


0 57.3 


6 46.5 


2 31.6 


5 33.4 


4 5.0 


4 20.0 


OO 


0 35.6 


7 56.8 


0 59.2 


6 45.0 


2 33.5 


5 31.8 


4 7.0 


4 18.5 


XT Tl 


1.0 


0.7 


1.0 


% 0.8 


1.0 


0.8 


1.0 


0.8 




Friday 19. 


Tuesday 23. 


Saturday 27. 


Wednesday 31. 


A 


-0 33.6 


-7 55.3 


+1 1.2 


-6 43.5 


+2 35.5 


-5 30.3 


+4 8.9 


-4 17.0 


o 


0 31.6 


7 53.8 


1 3.2 


6 42.0 


2 37.4 


5 28.8 


4 10.8 


4 15.5 


4 


0 29.6 


7 52.3 


1 5.1 


6 40.4 


2 39.4 


5 27.3 


4 12.8 


4 14.0 


6 


0 27.7 


7 50.9 


1 7.1 


6 38.9 


2 41.4 


5 25.7 


4 14.7 


4 12.4 


Q 

o 


0 25.7 


7 49.4 


1 9.1 


6 37.4 


2 43.3 


5 24.2 


4 16.6 


4 10.9 


1 A 

10 


0 23.7 


7 47.9 


1 11.0 


6 35.9 


2 45.3 


5 22.7 


4 18.6 


4 9.4 




0 21.7 


7 46.4 


1 13.0 


6 34.4 


2 47.2 


5 21.1 


4 20.5 


4 7.9 


14 


0 19.7 


7 45.0 


1 15.0 


6 32.9 


2 49.2 


5 19.6 


4 22.4 


4 6.4 


16 


0 17.8 


7 43.5 


1 17.0 


6 31.3 


2 51.1 


5 18.1 


4 24.4 


4 4.9 




0 15.8 


7 42.0 


1 18.9 


6 29.8 


2 53.1 


5 16.5 


4 26.3 


4 3.4 


OA 


0 13.8 


7 40.5 


1 20.9 


6 28,3 


2 55.0 


5 15.0 


4 28.2 ' 


4 1.8 


OO 


0 11.8 


7 39.0 


1 22.9 


6 26.8 


2 57.0 


5 13.5 


+4 30.2 


-4 0.3 


TT X\ 


1.0 


0.7 


1.0 


0.8 


1.0 


0.8 


1.0 


O.S 




Saturday 20. 


Wednesday 24. 


Sunday 28. 






0 


-0 9.9 


-7 37.5 


+1 24.8 


. -6 25.3 


+2 58.9 


-5 12.0 






o 


0 7.9 


7 36.0 


1 26.8 


6 23.7 


3 0.9 


5 10.4 






A 

4 


0 5.9 


7 34.6 


1 28.8 


6 22.2 


3 2.8 


5 8.9 






6 


0 3.9 


7 33.1 


1 80.7 


6 20.7 


3 4.8 


5 7.4 


SEMIDIAMETER. 


8 


-0 2.0 


7 31.6 


1 32.7 


6 19.2 


3 6.7 


5 5.8 






10 


0 0.0 


7 30.1 


1 34.7 


6 17.7 


3 8.7 


5 4.3 






IO 

1J 


+0 2.0 


7 28.6 


1 36.6 


6 16.1 


3 10.6 


5 2.8 


Mar. 1 


16.17 


14 


0 4.0 


7 27.1 


1 38.6 


; 6 14.6 


3 12.6 


5 1.2 


11 


16.13 


16 


0 5.9 


' 7 25.6 


1 40.6 


6 13.1 


3 14.5 


' 4 59.7 


21 


16.08 


18 


0 7.9 


7 24.1 


! 1 42.5 


6 11.6 


3 16.5 


4 58.2 


31 


16.03 


20 


0 9.9 


" 7 22.6 


1 44.5 


6 10.0 


3 18.4 


4 56.7 






22 


+0 11.9 


-7 21.1 


+1 46.5 


-6 8.5 


+3 20.4 


-4 55.1 






H.D. 


1.0 


0.7 


1.0 


0.8 


1.0 


0.8 







ilOTE. — The Equation of Time is to be applied to the O. M. T. in accordance with the sign as given. 

Digitized by Google 



12 



SUN, APRIL 1920. 



fl Iff T 
U« J9L. X . 


Sun's 
Declination. 


Equation 
ofTlme. 


Sun's 
Declination. 


Equation 
of Time. 


Sun's 
Declination. 


Equation 
ofTime. 


Sun's 
Declination. 


Equation 
ofTime. 




Thursday 1. 


Monday 5. 


Friday 9. 


Tuesday 13. 




e / 


m s 


• f 


m s 


0 1 


m s 


0 / 


m s 


0 


iA qo i 


__q JCQ 0 


■ ft q 0 


—9 A7 q 


1 7 OA I 


_i qo 7 


1 Q O q 


— U OLD 


2 




O 9/ .0 


ft R 
O 0,0 


& to.o 


7 <*ft O 


1 Q7Q 

X 0/ .0 


Q A 1 

J7 *.x 


n qq 9 


4 


A ^ Q 


0 00.0 


ft 7 7 


9 aa q 


7 <*7 ft 
# Of .0 


1 QRQ 
X OO. u 






6 


A VI Q 


0 K4Q 
0 ut.o 


ft Q ft 

O J7.D 


9 49Q 


7 ftQ 7 


1 04 ft 


Q 7 7 


A OA ft 


8 


4 39.8 


3 52.8 


6 11.5 


2 41.4 


7 41.5 


1 33.2 


9 9.5 


0 29.3 


10 


4 41.7 


3 51.3 


6 13.4 


2 40.0 


7 43.4 


1 31.8 


9 11.3 


0 28.1 


12 


4 43.6 


3 49.8 


6 15.3 


2 38.5 


7 45.2 


1 30.4 


9 13.1 


0 26.8 


14 


4 45.6 


3 48.2 


6 17.2 


2 37.0 


7 47.1 


1 29.0 


9 14.9 


0 25.5 


ift 


4 47.5 


3 46.7 


6 19.1 


2 35.6 


7 48.9 


1 27.7 


9 16.7 


0 24.3 


18 


4 49.4 


3 45.2 


6 21.0 


2 34.1 


7 50.8 


1 26.3 


9 18.5 


0 23.0 


20 


4 51.3 


3 43.7 


6 22.9 


2 32.7 


7 52.6 


1 24.9 


9 20.3 


0 21.7 


22 


4 53.3 


3 42.2 


6 24.8 


2 31.2 


7 54.5 


1 23.6 


9 22.1 


0 20.5 


H.D. 


1.0 


0.8 


0.9 


0.7 


0.9 


0.7 


0.9 


0.6 




Friday 2. 


Tuesday 6. 


Saturday 10. 


Wednesday 14. 


0 


+4 55.2 


-3 40.7 


+6 26.6 


-2 29.8 


+7 56.3 


-1 22.2 


+ 9 23.9 


-0 19.2 


* 2 


4 57.1 


3 39.2 


6 28 .5 


2 28.3 


7 58.2 


1 20.8 


9 25.7 


0 17.9 


4 


4 59.0 


3 37.7 


6 30.4 


2 26.9 


8 0.0 


1 19.5 


9 27.5 


0 16.7 


6 


5 0.9 


3 36.2 


6 32.3 


2 25.4 


8 1.9 


1 18.1 


9 29.3 


0 15.4 


8 


5 2.9 


3 34.7 


6 34.2 


2 24.0 


8 3.7 


1 16.8 


9 31.1 


0 14.2 


10 


5 4.8 


3 33.2 


6 36.1 


2 22.6 


8 5.6 


1 15.4 


9 32.9 


0 12.9 


12 


5 6.7 


3 31.7 


6 38.0 


2 21.1 


8 7.4 


1 14.1 


9 34.7 


0 11.7 


14 


5 8.6 


3 30.2 


6 39.8 


2 19.7 


8 9.3 


1 12.7 


9 36.5 


0 10.5 


ia 
io 


5 10.5 


3 28.7 


6 41.7 


2 18.2 


8 11.1 


1 11.4 


9 38.3 


0 9.2 


18 


5 12.5 


3 27.2 


6 43.6 


2 16.8 


8 12.9 


1 10.0 


9 40.1 


0 8.0 


20 


5 14.4 


3 25.7 


6 45.5 


2 15.4 


8 14.8 


1 8.7 


9 41.9 


0 6.8 


22 


5 16.3 


3 24.2 


6 47.4 


2 14.0 


8 16.6 


1 7.3 


9 43.7 


0 5.5 


H.D. 


1.0 


0.7 


0.9 


0.7 


0.9 


0.7 


0.9 


0.6 




Saturday 3. 


Wednesday 7. 


Sunday 11. 


Thursday 15. 


0 


+5 18.2 


-3 22.7 


+6 49.2 


-2 12.5 


+8 18.5 


-1 6.0 


+ 9 45.5 


-0 4.3 


2 


5 20.1 


3 21.3 


6 51.1 


2 11.1 


8 20.3 


1 4.6 


9 47.2 


0 3.1 


4 


5 22.0 


3 19.8 


6 53.0 


2 9.7 


8 22.1 


1 3.3 


9 49.0 


0 1.9 


6 


5 23.9 


3 18.3 


6 54.9 


2 8,2 


8 24.0 


1 2.0 


9 50.8 


-0 0.6 


8 


5 25.8 


3 16.8 


6 56.8 


2 6.8 


8 25.8 


1 0.6 


9 52.6 


+0 0.6 


10 


5 27.8 


3 15.3 


6 58.6 


2 5.4 


8 27.6 


0 59.3 


9 54.4 


0 1.8 


12 


5 29.7 


3 13.8 


7 0.5 


2 4.0 


8 29,5 


0 58.0 


9 56.2 


0 3.0 


14 


5 31.6 


3 12.3 


7 2.4 


2 2.6 


8 31.3 


0 56.7 


9 57.9 


0 4.2 


AO 


5 33.5 


3 10.8 


7 4.2 


2 1.1 


8 33.1 


0 55.3 


9 59.7 


0 5.4 


18 


5 35.4 


3 9.4 


7 6.1 


1 59.7 


8 35.0 


0 54.0 


10 1.5 


0 6.6 


20 


5 37.3 


3 7.9 


7 8.0 


1 58.3 


8 36.8 


0 52.7 


10 3.3 


0 7.8 


22 


5 39.2 


3 6.4 


7 9.9 


1 56.9 


8 38.6 


0 51.4 


10 5.1 


. 0 9.0 


H.D. 


1.0 


0.7 


0.9 


0.7 


0.9 


0.7 


0.9 


0.6 




Sunday 4. 


Thursday 8. 


Monday 12. 


Friday 16. 


0 


+5 41.1 


-3 4.9 


+7 11.7 


-1 55.5 


+8 40.4 


-0 50.1 


+10 6.8 


+0 10.2 


2 


5 43.0 


3 3.4 


7 13.6 


1 54.1 


8 42.3 


0 48.8 


10 8.6 


0 11.4 


4 


5 44.9 


3 2.0 


7 15.5 


1 52.7 


8 44.1 


0 47.4 


10 10.4 


0 12.6 


6 


5 46.8 


3 0.5 


7 17.3 


1 51.3 


8 45.9 


0 46.1 


10 12.1 


0 13.8 


8 


5 48.7 


2 59.0 


7 19.2 


1 49.9 


8 47.7 


0 44.8 


10 13.9 


0 15.0 


10 


5 50.6 


2 57.5 


7 21.1 


1 48.5 


8 49.5 


0 43.5 


10 15.7 


0 16.2 


12 


5 52.5 


2 56.1 


7 22.9 


1 47.1 


8 51.4 


0 42.2 


10 17.5 


0 17.4 


14 


5 54.4 


2 54.6 


7 24.8 


1 45.7 


8 53.2 


0 40.9 


10 19.2 


0 18.5 


16 


5 56.3 


2 53.1 


7 26.7 


1 44.3 


8 55.0 


0 39.6 


10 21.0 


0 19.7 


1 Q 


5 58.2 


2 51.7 


7 28.5 


1 42.9 


8 56.8 


0 38.3 


10 22.7 


0 20.9 


20 


6 0.1 


2 50.2 


7 30.4 


1 41.5 


8 58.6 


0 37.0 


10 24.5 


0 22.1 


22 


+6 2.0 


-2 48.7 


+7 32.2 


-1 40.1 


+9 0.4 


-0 35.8 


+10 26.3 


+0 23.2 


H.D. 


1.0 


0.7 


0.9 


0.7 


0.9 


0.6 


0.9 


0.6 



Note.— The Equation of Time is to be applied to the G. M. T. in accordance with the sign as given. 
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Sun's 


Equation 


Sun's 


Equation 


Sun's 


Equation 


Sun's 


Equation 


O.M.T. 


Declination. 


of Time. 


Declination. 


of Time. 


Declination. 


ofTime. 


Declination. 


ofTime. 




Saturday 17. « 


Wednesday 21. 


Sunday 25. 


Thursday 29. 


h 




m s 


© / 


m s 




m s 


o / 


m s 


o 


+10 28.a 


+0 24.4 


+11 51.0 


+1 17.1 


+13 10.9 


+2 2.9 


+14 27.3 


+2 41.4 


2 


10 29.8 


0 25.6 


11 52.7 


1 18.1 


13 12.6 


2 3.8 


14 28.9 


2 42.1 


4 


10 31.5 


0 26.7 


11 54.4 


1 19.1 


13 14.2 


2 4.7 


14 30.4 


2 42.8 


6 


10 33.3 


0 27.9 


11 56.1 


1 20.1 


13 15.8 


2 5.6 


14 32.0 


2 43.6 


g 


10 35.1 


0 29.0 


11 57.8 


1 21.2 


13 17.4 


2 6.4 


14 83.5 


2 44.3 


10 


10 36.8 


0 30.2 


11 59,5 


1 22.2 


13 19.1 


2 7.3 


14 35.1 


2 45.0 


12 


10 38.6 


0 31.3 


12 1.2 


1 23.2 


13 20.7 


2 8.2 


14 36.6 


2 45.7 


14 


10 40.3 


0 32.5 


12 2.9 


1 24.2 


13 22.3 


2 9.0 


14 38.2 


2 46.4 


16 


10 42.1 


0 33.6 


12 4.6 


1 25.2 


13 23.9 


2 9.9 


14 39.7 


2 47.1 


1Q 


10 43.8 


0 34.8 


12 6.3 


1 26.2 


13 25.5 


2 10.7 


14 41.2 


2 47.7 


20 


10 45.6 


0 35.9 


12 8.0 


1 27.2 


13 27.2 


2 11.6 


14 42.8 


2 48.4 


22 


10 47.3 


0 37.0 


12 9.6 


1 28.2 


13 28.8 


2 12.4 


14 44.3 


2 49.1 


H. D. 


0.9 


0.6 


0.8 


0.5 


0.8 


0.4 


0.8 


0.3 




Sunday 18. 


Thursday 22. 


Monday 26. 


Friday 30. 




+10 49.1 


+0 38.2 


+12 11.3 


+1 29.2 


+13 30.4 


+2 13.3 


+14 45.9 


+2 49.8 


2 


10 50.8 


0 39.3 


12 13.0 


1 30.2 


13 32.0 


2 14.1 


14 47.4 


2 50.5 


4 


10 52.5 


0 40.4 


12 14.7 


1 31.2 


13 33.6 


2 15.0 


14 48.9 


2 51.1 


6 


10 54.3 


0 41.6 


12 16.4 


1 32.2 


13 35.2 


2 15.8 


14 50.4 


2 51.8 


g 


10 56.0 


0 42.7 


12 18.0 


1 33.1 


13 36.8 


2 16.6 


14 52.0 


2 52.5 


10 


10 57.8 


0 43.8 


12 19.7 


1 34.1 


13 38.4 


2 17.5 


14 53.5 


2 53.1 


12 


10 59.5 


0 44.9 


12 21.4 


1 35.1 


13 40.0 


2 18.3 


14 55.0 


2 53.8 


14 

Xt: 


11 1.2 


0 46.0 


12 23 r l 


. 1 36.1 


13 41.6 


2 19.1 


14 56.5 


2 54.4 


16 


11 3.0 


0 47.1 


12 24.7 


1 37.0 


13 43.2 


2 19.9 


14 58.1 


2 55.1 


18 


11 4.7 


0 48.2 


12 26.4 


1 38,0 


13 44.8 


2 20.7 


14 59.6 


2 55.7 


20 


11 6.4 


0 49.3 


12 28.1 


1 39.0 


13 46.4 


2 21.5 


15 1.1 


2 56.4 




11 8.2 


0 50.4 


12 29.7 


1 39.9 


13 48.0 


2 22.3 


+15 2.6 


+2 57.0 


FT D 

XX. X/. 


0.9 


0.6 


0.8 


0.5 


0.8 


0.4 


0.8 


0.3 




Monday 19. 


Friday 23. 


Tuesday 27. 






o 


+11 9.9 


+0 51.5 


+12 31.4 


+1 40.9 


+13 49.6 


+2 23.1 






2 


11 11.6 


0 52.6 


12 33.1 


1 41.8 


13 51.2 


2 23.9 






4 


11 13.4 


0 53.7 


12 34.7 


1 42.8 


13 52.8 


2 24.7 






6 


11 15.1 


0 54.8 


12 36,4 


1 43.7 


13 54.4 


2 25.5 






c 
o 


11 16.8 


0 55.9 


12 38.0 


1 44.7 


13 55.9 


2 26.3 






10 


11 18.5 


0 57,0 


12 39,7 


1 45.6 


13 57.5 


2 27.1 






12 


11 20.3 


0 58.1 


12 41.4 


1 46.6 


13 59.1 


2 27.9 






14 

Xt: 


11 22,0 


0 59.2 


12 43.0 


1 47.5 


14 0.7 


2 28.7 






16 


11 23.7 


1 0.2 


I 12 44.7 


1 48.4 


14 2.3 


2 29.5 






JLO 


11 25.4 


1 1,3 


12 46.3 


. 1 49.4 


14 3.8 


2 30.2 






90 


11 27.1 


1 2.4 


12 48.0 


1 50.3 


14 5.4 


2 31.0 


SEMIDIAMETER. 


99 


11 28.9 


1 3.5 


12 49.6 


1 51.2 


14 7.0 


2 31.8 








0.9 


0.5 








0.4 






H.D. 


0.8 


0.5 


0.8 








Tuesday 20. 


Saturday 24. 


Wednesday 28. 


Apr. 1 


16.03 




+11 30.6 


+1 4.5 


+12 51.3 .\ 


+1 52.1 


+14 8.6 


+2 32.5 


11 


15.98 


o 

& 


11 32.3 


1 5.6 


12 52.9 


1 53.1 


14 10.1 


2 33.3 


21 


15,94 


A 

*i 


11 34.0 


1 6,6 


12 54.6 


1 54.0 


14 11.7 


2 34.0 


May 1 


15.90 


6 


11 35.7 


1 7.7 


12 56.2 


1 54.9 


14 13.3 


2 34.8 




c 
o 


11 37.4 


1 8.7 


12 57.9 


1 55.8 


14 14.9 


2 35.5 






10 

XI/ 


11 39.1 


1 9.8 


12 59.5 


1 56.7 


14 16.4 


2 36.3 






19 


11 40.8 


1 10.8 


13 1.1 


1 57.6 


14 18.0 


2 37.0 






14 

It 


11 42.5 


1 11.9 


13 2.8 


1 58.5 


14 19.5 


2 37.8 






16 


11 44.2 


1 12.9 


13 4.4 


1 59.4 


14 21.1 


2 38,5 






18 


11 45.9 


1 14.0 


13 6.0 


2 0.3 


14 22.7 


2 39.2 






20 


11 47.6 


1 15.0 


13 7.7 


2 1.2 


14 24.2 


2 40.0 






22 


+11 49.3 


+1 16.0 


+13 9.3 


+2 2.1 


+14 25.8 


+2 40.7 






H.D. 


0.9 


0.5 


0.8 


0.4 


0.8 


0.4 







Note.— The Equation of Time is to be applied to the G. M. T. in accordance with the sign as given. 
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SUN, MAY 1920. 



G. M. T. 


Sun's 
Declination. 


Equation 
of Time. 


Sun's 
Declination. 


Equation 
of Time. 


Sun's 
Decimation. 


Equation 
of Time. 


Sun's 
Declination. 


Equation 
of Time. 




Saturday 1. 


Wednesday 5. 


Sunday 9. 


Thursday 13. 


h 
0 

2 ; 

4 

6 


e r 

+15 4.1 
15 5.6 
15 7.1 
15 8.7 


m s 

+2 57.6 
2 58.3 
2 58.9 
2 59.5 


o t 

+16 14.7 
16 16.1 
16 17.5 
16 19.0 


m s 

+3 23.6 
3 24.1 
3 24.5 
3 25.0 


o t 

+17 21.0 
17 22.3 
17 23.6 
17 24.9 


m 5 
+3 40.6 
3 40.8 
3 41.1 
3 41.3 


+48 22.6 
i 18 23.8 
18 25.1 
18 26.3 


m s 

+3 48.1 
3 48.1 
3 48.2 
3 48.2 


8 

10 
12 
14 


15 10.2 
15 11.7 
15 13.2 
15 14.7 


3 0.1 
3 0.8 
3 1.4 
3 2.0 


16 20.4 
16 21.8 
16 23.2 
16 24.6 


3 25.4 
3 25.8 
3 26.3 
3 26.7 


17 26.3 
17 27.6 
17 28.9 
17 30.2 


3 41.6 
3 41.8 
3 42.0 
3 42.3 


18 27.5 
18 28.7 
18 30.0 
18 31.2 


3 48.3 
3 48.3 
3 48.4 
3 48.4 


16 

1 Q 

lo 

20 
22 
H. D. 


15 16.2 
15 17.7 
15 19.2 
15 20.7 
0.8 


3 2.6 
8 3.2 
3 3.8 
3 4.4 
0.3 


16 26.0 
16 27.4 
16 28.9 
16 30.3 
0.7 


3 27.1 
3 27.5 
3 27.9 
3 28.& 
0.2 


17 31.6 
17 32.9 
17 34.2 
17 35.5 
0.7 


3 42,5 
3 42.7 
3 42.9 
3 43.1 
0.1 


18 32.4 
18 33.6 
18 34.8 
1 18 36.0 
0.6 


3 48.4 
3 48.4 
3 48.5 
3 48.5 
0.0 




Sunday 2. 


Thursday 6. 


Monday 10. 


Friday 14. 


0 
2 
4 
6 


+15 22.2 
15 23.6 
15 25.1 
15 26.6 


+3 5.0 
3 5.5 
3 6.1 
3 6.7 


+16 31.7 
16 33.1 
16 34.5 
16 35.9 


+3 28.7 
3 29.1 
3 29.5 
3 29.9 


+17 86.8 
17 38.1 
17 39.4 
17 40.7 


+3 43.3 
3 43.5 
3 43.7 
3 43.9 


+18 37.2 
18 38.5 
18 39.7 
18 40.9 


+3 48.5 
3 48.5 
3 48.5 
3 48.5 


8 

10 
12 
14 


15 28.1 
15 29.6 
15 31.1 
15 32.6 


3 7.3 
3 7.8 
3 8.4 
3 9.0 


16 37.3 
16 38.7 
16 40.1 
16 41.4 


3 30.3 
3 30.7 
3 31.1 
3 31.5 


17 42.0 
17 43.3 
17 44.6 
17 45.9 


3 44.1 
3 44.3 
3 44.5 
3 44.7 


18 42.1 
18 43.3 
18 44.5 
18 45.6 


3 48.5 
3 48.5 
3 48.5 
3 48.5 


16 

1 Q 

lo 

20 
22 
H.D. 


15 34.0 
15 35.5 
15 37.0 
15 38.5 
0.7 


3 9.5 
3 10.1 
3 10.6 
3 11.2 
0.3 


16 42.8 
16 44.2 
16 45.6 
16 47.0 
0.7 


3 31.8 
3 32.2 
3 32.6 
3 32.9 
0.2 


17 47.2 
17 48.5 
17 49.8 
17 51.1 
0.6 


3 44.9 
3 45.0 
3 45.2 
3 45.4 
0.1 


18 46.8 
18 48.0 
18 49.2 
18 50.4 
0.6 


3 48.4 
3 48.4 
3 48.4 
3 48.3 
0.0 




Monday 3. 


Friday 7. 


Tuesday 11. 


Saturday 15. 


0 
2 
4 
6 


+15 39.9 
15 41.4 
15 42.9 
15 44.3 


+3 11.7 
3 12.3 
3 12.8 
3 13.3 


+16 48.4 
16 49.8 
16 51.1 
16 52.5 


+3 33.3 
3 33.6 
3 34.0 
3 34.3 


+17 52.4 
17 53.7 
17 54.9 
17 56.2 


+3 45.5 
3 45.7 
3 45.8 
3 46.0 


+18 51.6 
18 62.8 
18 53.9 
18 55.1 


+3 48.3 
3 48.3 
3 48.2 
3 48.2 


8 
10 
12 
14 


]5 45.8 
15 47.3 
15 48.7 
15 50.2 


3 13.9 
3 14.4 
3 14.9 
3 15.4 


16 63.9 
16 55.3 
16 56.6 
16 58.0 


3 34.7 
3 35.0 
3 35.3 
3 35.6 


17 57.5 

17 58.8 

18 0.0 
18 1.3 


3 46.1 
3 46.3 
3 46.4 
3 46.5 


18 56.3 
18 67.5 
18 58.6 
18 59.8 


3 48.1 
3 48.1 
3 48.0 
3 47.9 


16 
i q 

lo 

20 
22 
H.D. 


15 51.6 
15 53.1 
15 54.5 
15 56.0 
0.7 


3 16.0 
3 16.5 
3 17.0 
3 17.5 
0.3 


16 59.4 

17 0.7 
17 2.1 
17 3.4 

0.7 


3 36.0 
3 36.3 
3 36.6 
3 36.9 
0.2 


18 2.6 
18 3.9 
18 5.1 
18 6.4 
0.6 


3 46.6 
3 46.8 
3 46.9 
3 47.0 
0.1 


19 1.0 
19 2.1 
19 3.3 
19 4.4 
0.6 


3 47.9 
3 47.8 
3 47.7 
3 47.6 
0.0 




Tuesday 4. 


Saturday 8. 


Wednesday 12. 


Sunday 16. 


0 
2 
4 
6 


+15 57.4 

15 58.9 

16 0.3 
16 1.8 


+3 18.0 
3 18.5 
3 18.9 
3 19.4 


+17 4.8 
17 6.2 
17 7.5 
17 8.9 


+3 37.2 
3 37.5 
3 37.8 
3 38.1 


+18 7.6 
18 8.9 
18 10.2 
18 11.4 


+3 47.1 
3 47.2 
3 47.3 
3 47.4 


+19 5.6 
19 6.8 
19 7.9 
19 9.1 


+3 47.5 
3 47.4 
3 47.4 
3 47.3 


8 

10 
12 
14 


16 3.2 
16 4.7 
16 6.1 
16 7.5 


3 19.9 
3 20.4 
3 20.9 
3 21.3 


17 10.2 
17 11.6 
17 12.9 
17 14.3 


3 38.4 
3 38.7 
3 39.0 
3 39.2 


18 12.7 
18 13.9 
18 15.2 
18 16.4 


3 47.5 
3 47.6 
3 47.7 
3 47.8 


19 10.2 
19 11.4 
19 12.5 
19 13.6 


3 47.2 
3 47.0 
3 46.9 
3 46.8 


16 
18 
20 
22 
H.D. 


16 9.0 
16 10.4 
16 11.8 
+16 13.3 
0.7 


3 21.8 
3 22.3 
3 22.7 
-+3 23.2 
0.2 


17 15.6 
17 16.9 
17 18.3 
+17 19.6 
0.7 


3 39.5 
3 39.8 
3 40.1 
+3 40.3 
0.1 


18 17.6 
18 18.9 
18 20.1 
+18 21.4 
0.6 


3 47.8 
3 47.9 
3 48.0 
+3 48.0 
0.0 


19 14.8 
19 15.9 
19 17.0 
+19 18.2 
0.6 


3 46.7 
3 46.6 
3 46.5 
+3 46.3 
0.1 



Note.— The Equation of Time is to be applied to the O. M. T. in accordance with the sign as given. 
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O. M. T. 


Son's 


Equation 


Sun's 


Equation 


Sun's 


Equation 


Sun's 


Equation 




Declination. 


of Time. 


Declination. 


of Time. 


Declination. 


ofTime. 


Declination. 


of Time. 




Monday 17. 


Friday 21. 


Tuesday 25. 


Saturday 29. 


h 




m s 


o / 


m s 


© r 


m g 


e / 




0 


+19 19.3 


+3 46.2 


+20 10.8 


+3 35.3 


+20 56.7 


+3 16.0 


+21 36.9 


+2 49.1 


2 


19 20.4 


3 46.0 


20 11.8 


3 34.9 


20 57.6 


3 15.5 


21 37.7 


2 48^5 


4 


19 21.6 


3 45.9 


20 12.8 


3 34.6 


20 58.5 


3 15 0 


21 38^5 


2 47 9 


6 


19 22.7 


3 45.8 


20 13.8 


3 34.3 


20 59.4 


3 14.5 


21 39!2 


2 47^ 


8 


19 23.8 


3 45.6 


20 14.8 


3 34.0 


21 0.3 


3 14.1 


21 40.0 


2 46.6 


10 


19 24.9 


3 45.5 


20 15.8 


3 33.6 


21 1.2 


3 13.6 


21 40.8 


2 45.9 


12 


19 26.0 


3 45.3 


20 16.8 


3 33.3 


21 2.1 


3 13.1 


21 41.5 


2 45.3 


14 


19 27.1 


t 3 45.] 


20 17.8 


3 33.0 


21 3.0 


3 12.6 


21 42.3 


2 44.6 


16 


19 28.3 


3 45.0 


20 18.8 


3 32.6 


21 3.8 


3 12.0 


21 43.1 


2 44.0 


18 


19 29.4 


: 3 44.8 


20 19.8 


3 32.3 


21 4.7 


3 11.5 


21 43.8 


2 43.3 


20 


19 30.5 


3 44 . 6 


20 20.8 


3 31.9 


21 5.6 


3 11.0 


21 44.6 


2 42.6 


22 


19 31.6 


3 44.5 


20 21.8 


3 31.6 


21 6.5 


3 10.5 


21 45.3 


2 42.0 


H. D. 


0.6 


0.1 


0.5 


0.2 


0.4 


0.3 


0.4 


0.3 




Tuesday 18. 


Saturday 22. 


Wednesday 26. 


Sunday 30. 


0 


+19 32.7 


+3 44.3 


+20 22.8 


+3 31.2 


+21 7.3 


+3 10.0 


+21 46.1 


+2 41.3 


2 


19 33.8 


3 44.1 


20 23.8 


3 30.8 


21 8.2 


3 9.5 


21 46.8 


2 40.6 


4 


19 34.9 


3 43.9 


20 24.8 


3 30.5 


21 9.1 


3 8.9 


21 47.5 


2 40.0 


6 


j 19 36.0 


3 43.7 


20 25.7 


3 30.1 


21 9.9 


3 8.4 


21 48.3 


2 39.3 


8 


19 37.1 


3 43.5 


20 26.7 


3 29.7 


21 10.8 


3 7.9 


21 49.0 


2 38.6 


10 


19 38.1 


3 43.3 


20 27.7 


3 29.4 


21 11.6 


3 7.3 


21 49.7 


2 37.9 


12 


19 39.2 


3 43.1 


20 28.7 


3 29.0 


21 12.5 


3 6.8 


21 50.5 


2 37.2 




19 40.3 


8 42.9 


20 29.6 


3 28.6 


21 13.4 


3 6.3 


21 51.2 


2 36.5 


16 


19 41.4 


3 42.7 


20 30.6 


3 28.2 


21 14.2 


3 5.7 


21 51.9 


2 35.8 


18 


19 42.5 


3 42.5 


20 31.6 


3 27.8 


21 15.1 


3 5.2 


21 52.6 


2 35.1 


20 


19 43.6 


3 42.3 


20 32.5 


3 27.4 


21 15.9 


3 4.6 


21 53.4 


2 34.4 


22 


19 44.6 


3 42.0 


20 33.5 


3 27.0 


21 16.7 


3 4.1 


21 54.1 


2 33.7 


H. D. 


0.5 


0.1 


0.5 


0.2 


0.4 


0.3 


0.4 


0.3 




Wednesday 19. 


Sunday 23. 


Thursday 27. 


Monday 31. 


0 


+19 45.7 


+3 41.8 


+20 34.5 


+3 26.6 


+21 17.6 


+3 3.5 


+21 54.8 


+2 33.0 


2 


19 46.8 


3 41.6 


20 35.4 


3 26.2 


21 18.4 


3 2.9 


21 55.5 


2 32.3 


4 


19 47.9 


3 41.4 


20 36.4 


3 25.8 


21 19.2 


3 2.4 


21 56.2 


2 31.6 


6 


19 48.9 


3 41.1 


20 37.3 


3 25.4 


21 20.1 


3 1.8 


21 56.9 


2 30.9 


8 


19 50.0 


3 40.9 


20 38.3 


3 25.0 


21 20.9 


3 1.2 


21 57.6 


2 30.2 


10 


19 51.0 


3 40.6 


20 39.2 


3 24.6 


21 21.7 


3 0.7 


21 58.3 


2 29.5 


12 


19 52.1 


3 40.4 


20 40.2 


3 24.2 


21 22.5 


3 0.1 


21 59.0 


2 28.8 


14 


19 53.2 


3 40.1 


20 41.1 


3 23.7 


21 23.4 


2 59.5 


21 59.7 


2 28.0 


16 


19 54.2 


3' 39.9 


20 42.0 


3 23.3 


21 24.2 


2 58.9 


22 0.4 


2 27.3 




19 55.3 


3 39.6 


20 43.0 


8 22.9 


21 25.0 


2 58.3 


22 1.1 


2 26.6 


20 


19 56.3 


3 39.3 


20 43.9 


3 22.4 


21 25.8 


2 57.7 


22 1.8 


2 25.8 


22 


19 57.4 


3 39.1 


20 44.9 


3 22.0 


21 26.6 


2 57.1 


+22 2.5 


+2 25.1 


H. D. 


0.5 


0.1 


0.5 


0.2 


0.4 


0.3 


0.3 


0.4 




Thursday 20. 


Monday 24. 


Friday 28. 






0 


+19 58.4 


+3 38.8 


+20 45.8 


+S 21.6 


+21 27.4 


+2 56.5 






2 


19 59.5 


8 38.5 


'20 46.7 


3 21.1 


21 28.2 


2 55.9 






4 


20 0.5 


3 38.3 


20 47.6 


3 20.7 


21 29.0 


2 55.3 






6 


20 1.5 


3 38.0 


20 48.6 


3 20.2 


21 29.8 


2 54.7 


SEMIDIAMETER. 


8 


20 2.6 


3 37.7 


20 49.5 


3 19.8 


21 30.6 


2 54.1 






10 


20 3.6 


i 8 37.4 


20 50.4 


3 19.8 


21 31.4 


2 53.5 






12 


20 4.6 


3 37.1 


20 51.3 


3 18.8 


21 32.2 


2 52.9 






14 


20 5.7 


a 36.8 


20 52.2 


3 18.4 


21 33.0 


2 52.3 


May 1 
11 


15.90 
15.86 


16 


20 6.7 


3 36.5 


20 53.1 


3 17.9 


21 33.8 


2 51.6 


21 


15.83 


18 


20 7.7 


: a 96.2 


20 54.0 


, 3 17.4 


21 34.6 


2 ol.O 


31 


15.80 


20 


1 20 8.7 


3 35.9 


20 54.9 


3 17.0 


21 35.4 


2 50.4 






22 


+20 9.8 


+3 35.6 


+20 55.8 


+3 16.5 


+21 36.2 


+2 49.8 






ED. 


0.5 


0.1 


0.5 


0.2 


0.4 


0.3 







Note.— The Equation of Time is to be applied to the G. M. T. in accordance with the sign as given. 
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SUN, JUNE 1920. 



O. M. T. 


Sun's 
Declination. 


Equation 
of Time. 


Sun's 
Declination. 


Equation 
of Time. . 


Sun's 
Declination. 


Equation 

of Time. 


Sun's 
Declination. 


Equation 
of Time. 




Tuesday 1. 


Saturday 5. 


Wednesday 9. 


Sunday 13. 


h 


o / 


. m s 


a / 


m 8 




m s 


• / 


m s 


A 

u 


+22 3.2 


+2 24.4 


+22 32.7 


+1 45.8 


+22 56.0 


+1 1.8 


+23 12.8 


+0 13.4 


o 
£i 


22 3.8 


2 23.6 


22 33.3 


1 44.9 


22 56.4 


1 0.8 


23 13.1 


0 12.4 


A 
*x 


22 4.5 


2 22.9 


22 33.8 


1 44.1 


22 56.8 


0 59.8 


23 13.4 


0 11.3 


6 


22 5.2 


2 22.1 


22 34.4 


1 43.2 


22 57.3 


0 58.9 


23 13.7 


0 10.3 


Q 
O 


22 5.9 


2 21.4 


22 34.9 


1 42.3 


22 57.7 


0 57.9 


23 13.9 


0 9.2 


lO 

XV 


22 6.5 


2 20.6 


22 35.5 


1 41.5 


22 58.1 


0 56.9 


23 14.2 


0 8.2 


19 


22 7.2 


2 19.9 


22 36.0 


1 40.6 


22 58.5 


0 55.9 


23 14.5 


0 7.1 


14 

Art 


22 7.9 


2 19.1 


22 36.5 


1 39.7 


22 58.9 


0 55.0 


23 14.7 


0 6.1 


16 


22 8,5 


2 18.4 


22 37.1 


1 38.6 


22 59.3 


0 54.0 


23 15.0 


0 5.0 


lo 


22 9.2 


2 17.6 


22 37.6 


1 37.9 


22 59.7 


0 53X) 


23 15.3 


0 4.0 


90 


22 9.8 


2 16.8 


22 38.1 


1 37.1 


23 0.1 


0 52.0 


23 15.5 


0 2.9 


99 


22 10.5 


2 16.1 


22 38.6 


1 36.2 


23 0.4 


0 51.0 


23 15.8 


0 1.9 


XI. XJ. 


0.3 


0.4 


0.3 


0.4 


0.2 


0.5 


0.1 


0.5 




Wednesday 2. 


Sunday 6. 


Thursday 10. 


Monday 14. 


A 
U 


+22 11.1 


+2 15.3 


+22 39.2 


+1 35.3 


+23 0.8 


+0 50.0 


+23 16.0 


+0 0.8 


9 


22 11.8 


2 14.5 


22 39.7 


1 34.4 


23 1.2 


0 49.1 


23 16.3 


-0 0.2 




22 12.4 


2 13.7 


22 40.2 


1 33.5 


23 1.6 


0 48.1 


23 16.5 


0 1.3 


6 


22 13.1 


2 13.0 


22 40.7 


1 32.6 


23 2.0 


0 47.1 


23 16.8 


0 2.4 


Q 
O 


22 13.7 


2 12.2 


22 41.2 


1 31.7 


23 2.3 


0 46.1 


23 17.0 


0 3.4 


10 

XV 


22 14.3 


2 11.4 


22 41.7 


1 30.8 


23 2.7 


0 45.1 


23 17.2 


0 4.5 


19 
X£ 


22 15.0 


2 10.6 


22 42.2 


1 29.9 


23 3.1 


0 44.1 


23 17.5 


0 5.5 


14 


22 15.6 


2 9.8 


22 42.7 


1 29.0 


23 3.5 


0 43 J 


23 17.7 


0 ,6.6 


16 


22 16.2 


2 9.0 


22 43.2 


1 28.1 


23 3.8 


0 42.1 


23 17.9 


0 7.7 


lo 


22 16.9 


2 8.2 


22 43.7 


1 27.2 


23 4.2 


0 41.1 


23 18.2 


0 8.7 


90 
^V 


22 17.5 


2 7.4 


22 44.2 


1 26.2 


23 4.5 


0 40.1 


23 18.4 


0 9.8 




22 18.1 


2 6.6 


22 44.7 


1 25.3 


23 4.9 


0 39.1 


23 18.6 


0 10.9 


XI. XJ. 


0.3 


0.4 


0.3 


0.5 


0.2 


0.5 


0.1 


0.5 




Thursday 3. 


Monday 7. 


Friday 11. 


Tuesday 15. 


A 
V 


+22 18.7 


+2 5.8 


+22 45.2 


+1 24.4 


+23 5.2 


+0 38.1 


+23 18.8 


-0 11.9 


9 


22 19.3 


2 5.0 


22 45.7 


1 23.5 


23 5.6 


0 37.1 


23 19.0 


0 13.0 


A 
t 


22 19.9 


2 4.2 


22 46.1 


1 22.6 


23 5.9 


0 36.0 


23 19.2 


0 14.1 


6 


22 20.6 


2 3.4 


22 46.6 


1 21.7 


23 6.3 


0 35.0 


23 19.4 


0 15.1 


Q 
O 


22 21.2 


2 2.6 


22 47.1 


1 20.7 


23 6.v 


0 34.0 


23 19.6 


0 16.2 


10 


22 21.8 


2 1.8 


22 47.6 


1 19.8 


23 7.0 


0 33.0 


23 19.8 


0 17.3 


19 

xM 


22 22.4 


2 1.0 


22 48.0 


1 18.9 


23 7.3 


0 32.0 


23 20.0 


0 18.4 


14 

x*± 


22 23.0 


2 0.1 


22 48.5 


1 17.9 


23 7.6 


0 31.0 


23 20.2 


0 19.4 


16 


22 23.6 


1 59.3 


22 49.0 


1 17.0 


23 8.0 


0 29.9 


23 20.4 


0 20.5 


lfi 


22 24.2 


1 58.5 


22 49.4 


1 16.1 


23 8.3 


0 28.9 


23 20.6 


0 21.6 


OA 
*nJ 


22 24.8 


1 57.7 


22 49.9 


1 15.1 


23 8.6 


0 27.9 


23 20.8 


0 22.7 


99 


22 25.3 


1 56.8 


22 50.3 


1 14.2 


23 8.9 


0 26.9 


23 21.0 


0 23.7 


XX. u. 


0.3 


0.4 


0.2 


0.5 


0.2 


0.5 


0.1 


0.5 




Friday 4. 


Tuesday 8. 


Saturday 12. 


Wednesday 16. 


o 


+22 25.9 


+1 56.0 


+22 50.8 


+1 13.2 


+23 9.3 


+0 25.8 


+23 21.2 


-0 24.8 


O 

ii 


22 26.5 


1 55.2 


22 51.2 


1 12.3 


23 9.6 


0 24.8 


23 21.4 


0 25.9 


A 
*x 


22 27.1 


1 54.3 


22 51.7 


1 11.4 


23 9.9 


0 23.8 


23 21.5 


0 27.0 


6 


22 27.7 


1 53.5 


22 52.1 


1 10.4 


23 10.2 


0 22.8 


23 21.7 


0 28.0 


Q 
O 


22 28.2 


1 52.6 


22 52.6 


1 9.5 


23 10.5 


0 21.7 


23 21.9 


0 29.1 


10 


22 28.8 


1 51.8 


22 53.0 


1 8.5 


23 10.8 


0 20.7 


23 22.1 


0 30.2 


19 

Ltd 


22 29.4 


1 51.0 


22 53.5 


1 7.5 


23 11.1 


0 19.7 


23 22.2 


0 31.3 


14 


22 29.9 


1 50.1 


22 53.9 


1 6.6 


23 11.4 


0 18.6 


23 22.4 


0 32.4 


16 


22 30.5 


1 49.3 


22 54.3 


1 5.6 


23 11.7 


0 17 j6 


23 22.5 


0 33.4 


18 


22 31.1 


1 48.4 


22 54.7 


1 4.7 


23 12.0 


0 16.5 


23 22.7 


0 34.5 


20 


22 31.6 


1 47.5 


22 55.2 


1 3.7 


23 12.3 


0 15.5 


23 22.8 


0 35.6 


22 


+22 32.2 


+1 46.7 


+22 55.6 


+1 2.8 


+23 12.6 


+0 14.5 


+23 23.0 


-0 36.7 


H.D. 


0.3 


0.4 


0.2 


0.5 


0.1 


0.5 


0.1 


0.5 



Note. — The Equation of Time is to be applied to the O. M. T. in accordance with the sign as given. 
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Sun's 


Equation 


Sun's 


Equation 


Sun's 


Equation 


Sun's 


Equation 


G.M.T. 


Declination. 


of Time. 


Declination. 


of Time. 


Declination. 


of Time. 


Declination. 


of Time. 




Thursday 17. 


Monday 21. 


Friday 25. 


Tuesday 29. 


h 


O 0 


m s 


e $ 


m s 


e / 


m s 


e / 


m s 


A 


+23 23.1 


-0 37.8 


+23 26.8 


-1 30.1 


+23 23.9 


-2 21.7 


+23 14.4 


-3 11.1 


o 

£i 


23 23.3 


0 38.9 


23 26.8 


1 31.1 


23 23.8 


2 22.7 


23 14.2 


3 12.1 


A 


23 23.4 


0 39.9 


23 26.8 


1 32.2 


23 23.7 


2 23.8 


23 13.9 


3 13.1 


6 


23 23.6 


0 41.0 


23 26.8 


1 33.3 


23 23.5 


2 24.8 


23 13.6 


3 14.1 


Q 

O 


23 23.7 


0 42.1 


23 26.8 


1 34.4 


23 23.4 


2 25.9 


23 13.4 


3 15.1 


1A 


23 23.8 


0 43.2 


23 26.8 


1 35.5 


23 23.2 


2 26.9 


23 13.1 


3 16.1 


LIS 


23 24.0 


0 44.3 


23 26.8 


1 36.6 


23 23.1 


2 28.0 


23 12.8 


3 17.1 


A* 


23 24.1 


0 45.4 


23 26.8 


1 37.7 


23 23.0 


2 29.0 


23 12.5 


3 18.1 


16 


23 24.2 


0 46.5 


23 26.8 


1 38.7 


23 22.8 


2 30.1 


23 12.2 


3 19.1 


1 o 

lo 


23 24.3 


0 47.5 


23 26.8 


1 39.8 


23 22.7 


2 31.1 


23 11.9 


. 3 20.1 


9A 


23 24.5 


0 48.6 


23 26.8 


1 40.9 


23 22.5 


2 32.2 


23 11.7 


3 21.0 


99 


23 24.6 


0 49.7 


23 26.8 


1 42.0 


23 22.3 


2 33.2 


23 11.4 


3 22.0 


n. u. 


0.1 


0.5 


0.0 


0.5 


0.1 


0.5 


0.1 


0.5 




Friday 18. 


Tuesday 22. 


Saturday 26. 


Wednesday 30. 


A 

u 


+23 24.7 


-0 50.8 


+23 26.7 


-1 43.1 


+23 22.2 


-2 34.3 


+23 11.1 


-3 23.0 


O 

& 


23 24.8 


0 51.9 


23 26.7 


1 44.2 


23 22.0 


2 35.3 


23 10.8 


3 24.0 


A 
*X 


23 24.9 


0 53.0 


23 26.7 


1 45.2 


23 21.8 


2 36.4 


23 10.5 


3 25.0 


6 


23 25.0 


0 54.1 


23 26.6 


1 46.3 


23 21.7 


2 37.4 


23 10.1 


3 25.9 


o 

o 


23 25.1 


0 55.2 


23 26.6 


1 47.4 


23 21.5 


2 38.5 


23 9.8 


3 26.9 


1A 


23 25.2 


0 56.3 


23 26.6 


1 48.5 


23 21.3 


2 39.5 


23 9.5 


3 27.9 


19 

JUS 


23 25.3 


0 57.4 


23 26.5 


1 49.6 


23 21.1 


2 40.5 


23 9.2 


3 28.9 


1^ 


23 25.4 


0 58.4 


23 26.5 


1 50.6 


23 21.0 


2 41.6 


23 8.9 


3 29.8 


16 


23 25.5 


0 59.5 


23 26.4 


1 51.7 


23 20.8 


2 42.6 


23 8.6 


3 30.8 


18 


23 25.6 


1 0.6 


23 26.4 


1 52.8 


23 20.6 


2 43.7 


23 8.2 


3 31.8 


9A 


23 25.7 


1 1.7 


23 26.3 


1 53.9 


23 20.4 


2 44.7 


23 7.9 


3 32.7 


99 


23 25.7 


1 2.8 


23 26.3 


1 55.0 


23 20.2 


2 45.7 


+23 7.6 


-3 33.7 


XT T| 

JjL. 1/. 


0.0 


0.5 


0.0 


0.5 


0.1 


0.5 


0.2 


0.5 




Saturday 19. 


Wednesday 23. 


Sunday 27. 






A 


+23 25.8 


-1 3.9 


+23 26.2 


-1 56.0 


+23 20.0 


-2 46.7 






o 
& 


23 25.9 


1 5.0 


23 26.1 


1 57.1 


23 19.8 


2 47.8 






A 


23 26.0 


1 6.1 


23 26.1 


1 58.2 


23 19.6 


2 48.8 






6 


23 26.0 


1 7.2 


23 26.0 


1 59.3 


23 19.4 

V 


2 49.8 






Q 

O 


23 26.1 


1 8.3 


23 25.9 


2 0.3 


23 19.2 


2 50.9 






1A 

JLU 


23 26.2 


1 9.3 


23 25.9 


2 1.4 


23 19.0 


2 51.9 






19 

JUS 


23 26.2 


1 10.4 


23 25.8 


2 2.5 


23 18.8 


2 52.9 






1 A 


23 26.3 


1 11.5 


23 25.7 


2 3.6 


23 18.5 


2 53.9 






16 


23 26.3 


1 12.6 


23 25.6 


2 4.6 


23 18.3 


2 55.0 






lo 


23 26.4 


1 13.7 


23 25.5 


2 5.7 


23 18.1 


2 56.0 






9A 


23 26.4 


1 14.8 


23 25.5 


2 6.8 


23 17.9 


2 57.0 


SEMIDIAMETER 


99 


23 26.5 


1 15.9 


23 25.4 


2 7.8 


23 17.7 


2 58.0 






H. JU. 


0.0 


0.5 


0.0 


0.5 


0.1 


0.5 












Sunday 20. 


Thursday 24. 


Monday 28. 


June 1 


15.80 


A 


+23 26.5 


-1 17.0 


+23 25.3 


-2 8.9 


+23 17.4 


-2 59.0 


11 


15.78 


o 
L 


23 26.6 


1 18.1 


23 25.2 


2 10.0 


23 17.2 


3 0.1 


21 


15.77 


A 


23 26.6 


1 19.2 


23 25.1 


2 11.0 


23 17.0 


3 1.1 


July 1 


15.76 


6 


23 26.6 


1 20.3 


23 25.0 


2 12.1 


23 16.7 


3 2.1 




Q 
O 


23 26.7 


1 21.3 


23 24.9 


2 13.2 


23 16.5 


3 3.1 






1A 
XU 


23 26.7 


1 22.4 


23 24.8 


2 14.2 


23 16.2 


3 4.1 






in 
1Z 


23 26.7 


1 23.5 


23 24.7 


2 15.3 


23 16.0 


3 5.1 






14 


23 26.8 


1 24.6 


23 24.5 


2 16.4 


23 15.7 


3 6.1 






16 


23 26.8 


1 25.7 


23 24.4 


2 17.4 


23 15.5 


3 7.1 






18 


23 26.8 


1 26.8 


23 24.3 


2 18.5 


23 15.2 


3 8.1 






20 


23 26.8 


1 27.9 


23 24.2 


2 19.5 


23 15.0 


3 9.1 






22 


+23 26.8 


-1 29.0 


+23 24.1 


-2 20.6 


+23 14.7 


-3 10.1 






H.D. 


0.0 


0.5 


0.1 


0.5 


0.1 


0.5 







Note.— The Equation of Time is to be applied to the G. M. T. in accordance with the sign as given. 
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SUN, JULY 1920. 



n u m 


Sun's 
Declination. 


Equation 
ofTime. 


Sun's 
Declination. 


Equation 
ofTime. 


Sun's 
Declination. 


Equation 
ofTime. 


Sun's 
Declination. 


Equation, 
aTTime. > 




Thursday 1. 


Monday 5. 


Friday 9. 


Tuesday 'l3. 




e / 


m s 


© / 


m s 


0 / 


m s 




m s 


0 


+23 7.3 


O ore./ 


_i_ oo aq o 
T£»£i to.\j 


—4 18 ft 


, 99 99 k 


—4 V7 3 


i 91 Kft 7 


K on A 


2 


23 6^9 


3 35.6 


99 47 ft 


4 1Q 4 


99 91 Q 


A KQ 1 
. Tk Oo.X 


91 KA ft 


K Oft K 

O aU.D 


4 




o ou.u 


99 47 1 

£t£i tl .X 


4 9ft 3 


99 91 9. 


i CO Q 


91 ACk Q 

zx ^y.o 


, O ox . 1 


6 




O OI .u 


99 4fi ft 


4 91 1 
t «x.x 


99 9ft 7 


4 oy.o 


91 AH R 


O OX./ 


8 


23 5.9 


3 38.5 


22 46.1 


; 4 22.0 


22 20.1 


5 0.3 


21 47.8 


5 32.3 


10 


23 5.6 


3 39.4 


32 45.7 


4 22.9 


22 19.4 


5 1.0 


21 47.1 


5 32.9 


12 


23 5.2 


3 40.4 


22 45.2 


4 23.7 


22 18.8 


! 5 1.8 


21 46.3 


5 33.5 


14 


23 4.9 


3 41.3 


22 44.7 


4 24.6 


22 18.2 


5 3.$ 


21 45.6 


5 34.1 


XO 


23 4.5 


3 42.3 


22 44.2 


4 25.4 


22 17.6 


5 3.2, 


21 44.8 


5 34.6 


18 


23 4.1 


, 3 43.2 


22 43.7 


4 26.2 


22 17.0 


5 3.9 


21 44.1 


5 35.2 


20 ■ 


23 3.8 


3 44.2 


22 43.2 


4 27.1 


22 16.4 


1 5 4.7, 


21 43.3 


5 35.8 


22 


23 3.4 


3 45.1 


22 42.7 


4 27.9 


22 15.7 


5 5.4 


21 42.6 


5 36.4 


H.D. 


0.2 


0.5 


0.2 


0.4 


0.3 


0.4 


0.4 


0.3 




Friday 2. 


Tuesday 6. 


Saturday 10. 


Wednesday 14. 


0 


+23 3.1 


-3 46.1 


+22 42.2 


-4 28.8 


+22 15.1 


-5 6.1 


+21 41.8 


-5 36.9 


2 


23 2.7 


3 47.0 


22 41.7 


4 29.6 


22 14.5 


5 6.8 


21 41.1 


5 37.5 


4 


23 2.3 


3 47.9 


22 41.2 


. 4 30.4 


22 13.8 


5 7.5 


21 40.3 


5 38.1 


6 


23 1.9 


3 48.9 


22 40.7 


, 4 31.3 


22 13.2 


5 8.2 


\ 21 39.6 


5 38.6 


8 


23 1.6 


3 49.8 


22 40.2 


4 32.1 


22 12.6 


5 8.9 


21 38.8 


5 39.2 


10 


23 1.2 


3 50.7 


22 39.7 


4 32.9 


22 11.9 


5 9.6 


21 38.0 


5 39.7 


12 


23 0.8 


3 51.7 


22 39.2 


4 33.7 


22 11.3 


5 10.3 


21 37.3 


5 40.3 


14 


23 0.4 


3 52.6 


22 38.7 


4 34.6 


22 10.6 


5 11.0 


21 36.5 


5 40.8 


ift 

AO 


23 0.0 


3 53.5 


22 38.1 


4 35.4 


22 10.Q 


5 11.7 


21 35.7 


: 5 41.4 


18 


22 59.6 


3 54.4 


22 37.6 


( 4 36.2 


22 9.3 


5 J.2.4 


21 34.9 


5 41.9 


20 


22 59.2 


3 55.3 


22 37.1 


4 37.0 


22 8.7 


5 13.1 


21 34.1 


5 42.4 


22 


22 58.8 


3 56.3 


22 36.6 


4 37.8 


22 8.0 


5 13.8 


21 33.4 


5 43.0 


H.D. 


0.2 


0.5 


0.3 


0.4 


0.3 


0.3 


0.4 


0.3 




Saturday 3, 


Wednesday 7. 


Sunday 11. 


Thursday 15. 


0 


+22 58.4 J 


*-3 57.2 


+22 36.0 


| -4 38.6 


+22 7.4 


-5 14.5 


+21 32.6 


-5 43.5 


2 


22 58.0 


3 58.1 


22 35.5 


4 39.5 


22 6.7 


5 15.1 


21 31.8 


5 44.0 


4 


22 57.6 


3 59.0 


22 35.0 


4 40.3 


22 6.0 


5 15.8 


21 31.0 


5 44.5 


6 


22 57.2 


3 59.9 


22 34.4 


4 41.1 


22 5.4 


S 16.5 


21 30.2 


5 45.1 


8 


22 56.8 


4 0.8 


22 33.9 


4 41.9 


22 4.7 


5 17.2 


21 29.4 


5 45.6 


10 


22 56.4 


4 1.7 


22 33.3 


4 42.7 


22 4.0 


5 17.8 


21 28.6 


5 46.1 


12 


22 56.0 


4 2.6 


22 32.8 


4 43.5 


22 3.3 


.5 18.5 


21 27.8 


5 46.6 


14 


22 55.6 


4 3.5 


22 32.2 


4 44.2 


22 2.7 


5 19.1 


21 27.0 


5 47.1 


10 


22 55.2 


4 4.4 


22 31.7 


4 45.0 


22 2.0 


5 19.8 


21 26.2 


5 47.6 


18 


22 54.7 


4 5.3 


22 31.1 


4 45.8 


22 1.3 


5 20.5 


21 25.4 


5 48.1 


20 


22 54.3 


4 6.2 


22 30.6 


4 46.6 


22 0.6 


5 21.1 


21 24.6 


5 48.6 


22 


22 53.9 


4 7.1 


22 30.0 


4 47.4 


21 59.9 


5-21.8 


21 23.8 


5 49.1 


H.D. 


0.2 


0.5 


0.3 


0.4 


0.3 


0.3 


0.4 


0.3 




Sunday 4. 


Thursday 8. 


Monday 12. 


Friday 16. 


0 


+22 53.4 


-4 8.0 


+22 29.4 


-4 48.2 


+21 59.2 


-5 22.4 


+21 23.0 


-5 49.6 


2 


22 53.0 


4 8.9 


22 28.9 


4 48.9 


21 58.5 


5 23.0 


21 22.1 


5 50.0 


4 


22 52.6 


4 9.8 


22 28.3 


4 49.7 


21 57.8 


5 23.7 


21 21.3 


5 50.5 


6 


22 52.1 


4 10.7 


22 27.7 


4 50.5 


21 57.1 


5 24.3 


21 20.5 


5 51.0 


8 


22 51.7 


4 11.6 


22 27.2 


4 51.3 


21 56.4 


5 24.9 


21 19.7 


5 51.5 


10 


22 51.2 


4 12.4 


22 26.6 


4 52.0 


21 55.7 


5 25.6 


21 18.8 


5 51.9 


12 


22 50.8 


4 13.3 


22 26.0 


4 52.8 


21 55.0 


5 26.2 


21 18.0 


5 52.4 


14 


22 50.3 


4 14.2 


22 25.4 


4 53.6 


21 54.3 


5 26.8 


21 17.2 


5 52.9 


16 


22 49.9 


4 15.1 


22 24.8 


4 54.3 


21 53.6 


5 27.4 


21 16.3 


5 53.3 


18 


22 49.4 


4 15.9 


22 24.2 


4 55.1 


21 52.9 


5 28.1 


21 15.5 


5 53.8 


20 


22 49.0 


4 16.8 


22 23.7 


4 55.8 


21 52.2 


5 28.7 


21 14.7 


5 54.2 


22 


+22 48.5 


-4 17.7 


+22 23.1 


-4 56.6 


+21 51.4 


-5 29.3 


+21 13.8 


-5 54.7 


H.D. 


(T-2 


0.4 


0.3 


0.4 


0.4 


0.3 


0.4 


0.2 



Note.— The Equation of Time is to be applied to the G. M. T. in accordance with the sign as given. 
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G. M. T. 


Sun's 


Equation 


Sun's 


Equation 


Sun's 


Equation 


Sun's 


fequation 




Declination. 


of Time. 


Deolinatkm. 


of Time. 


Declination. 


ofTime. 


Declination. 


ofTime. 




Saturday 17. 


Wednesday 21. 


Sunday. 25. 


Thursday 29. 


h 


o / 


m s 


• 


r 


m s 


• i 


m s 


e / 


m s 


0 


+21 13.0 


-5 55.1 


+20 


29.5 


-6 11.8 


+19 40.6 


-6 19.3 


+18 46.3 


-6 17.1 


2 


21 12.1 


5 55 6 


20 


28.5 


6 12.1 


19 39.4 


6 19.3 


18 45.2 


6 16.9 


4 


21 11.3 


5 56.0 


20 


27.6 


6 12.3 


19 38.4 


6 19.4 


18 44.0 


6 16.8 


6 


21 10.4 


5 56.4 


20 


26.6 


6 12.6 


19 37.3 


6 19.4 


18 42.8 


6 16.6 


8 


21 9.6 


5 56.8 


20 


25.6 


6 12.8 


19 36.2 


6 19.5 


18 41.6 


6 16.5 


10 


21 8.7 


5 57.3 


20 


24.6 


6 13.1 


19 35.1 


6 19.5 


18 40.4 


6 16.3 


12 


21 7.8 


5 57.7 


20 


23.7 


6 13.3 


19 34.0 


6 19.6 


18 39.2 


6 16.1 


14 


21 7.0 


5 58.1 


20 


22.7 


6 13.5 


19 32.9 


6 19.6 


18 38.0 


6 16.0 


16 


21 6.1 


5 58.5 


20 


21.7 


6 13.7 


19 31.9 


6 19.6 


18 36.8 


6 15.8 


18 


21 5.2 


5 58.9 


20 


20.7 


6 14.0 


19 30.8 


6 19.6 


18 35.6 


6 15.6 


20 


21 4.4 


5 59.3 


20 


19.7 


6 14.2 


19 29.7 


6 19.6 


18 34.4 


6 15.4 


22 


21 3.5 


5 59.7 


20 


18.7 


6 14.4 


19 28.6 


6 19.6 


18 33.2 


6 15.2 


H. D. 


0.4 


0.2 




0.5 


0.1 


0.5 


0.0 


0.6 


0.1 




Sunday 18. 


Thursday 22. 


Monday 26. 


Friday 30. 


0 


+21 2.6 


-6 0.1 


+20 


17.8 


-6 14.6 


+19 27.5 


-6 19.7 


+18 32.0 


-6 15.0 


2 


21 1.8 


6 0.5 


20 


16.8 


6 14.8 


19 26.3 


6 19.7 


18 30.8 


6 14.8 


4 


21 0.9 


6 0.9 


20 


15.8 


6 15.0 


19 25.2 


6 19.7 


18 29.6 


6 14.6 


6 


21 0.0 


6 1.3 


OA 


14.8 


6 15.2 


19 24.1 


6 19.6 


18 28.4 


6 14.4 


8 


20 59.1 


6 1.7 


20 


13.8 


6 15.4 


19 23.0 


6 19.6 


18 27.2 


6 14.2 


10 


20 58.2 


6 2.1 


20 


12.8 


' 6 15.6 


19 21.9 


6 19.6 


18 25.9 


6 14.0 


12 


20 57.3 


6 2.4 


20 


11.8 


6 15.7 


19 20.8 


6 19.6 


18 24.7 


6 13.7 


14 


20 56.4 


6 2.8 


20 


10.7 


6 15.9 


19 19.7 


6 19.6 


18 23.5 


6 13.5 


16 


20 55.5 


6 3.2 


20 


9.7 


6 16.1 


19 18.6 


6 19.6 


18 22.3 


6 13.3 


JLO 


20 54.6 


6 3.5 


20 


8.7 


6 16.3 


19 17.4 


6 19 5 


18 21.1 


6 13.1 


20 


20 53.7 


6 3.9 


20 


7.7 


6 16.4 


19 16.3 


6 19.5 


18 19.8 


6 12.8 


22 


20 52.8 


6 4.2 


20 


6.7 


6 16.6 


19 15.2 


6 19.4 


18 18.6 


6 12.6 


H. D. 


0.4 


0.2 




0.5 


0.1 


0.6 


0.0 


0.6 


0.1 




Monday 19. 




Friday 23. 


Tuesday 27. 


Saturday 31. 


0 


+20 51.9 


-6 4.6 


+20 


5.7 


-6 16.8 


+19 14.1 


-6 19.4 


+18 17.4 


-6 12.3 


2 


20 51.0 


6 4.9 


20 


4.7 


6 16.9 


19 12.9 


6 19.4 


18 16.1 


6 12.1 


4 


20 50.1 


6 5.3 


20 


3.6 


6 17.1 


19 11.8 


6 19.3 


18 14.9 


6 11.8 


6 


20 49.2 


6 5.6 


20 


2.6 


6 17.2 


19 10.7 


6 19.2 


; 18 13.7 


6 11.6 


g 


20 48.3 


6 6.0 


20 


1.6 


6 17.3 


19 9.5 


6 19.2 


18 12.4 


6 11.3 


10 


20 47.4 


6 6.3 


20 


0.5 


6 17.5 


19 8.4 


6 19.1 


18 11.2 


6 11.0 


12 


20 46.5 


6 6.6 


19 


59.5 


6 17.6 


19 7.2 


6 19.1 


18 9.9 


6 10.8 


14 


20 45.5 


6 6.9 


19 


58.5 


6 17.7 


19 6.1 


6 19.0 


18 8.7 


6 10.5 


16 


20 44.6 


6 7.3 


19 


57.4 


6 17.9 


19 5.0 


6 18.9 


18 7.4 


6 10.2 


18 


20 43.7 


6 7.6 


19 


56.4 


6 18.0 


19 3.8 


6 18.8 


18 6.2 


6 9.9 


20 


20 42.7 


6 7.9 


19 


55.4 


6 18.1 


19 2.7 


6 18.7 


18 4.9 


6 9.6 


22 


20 41.8 


6 8.2 


19 


54.3 


6 18.2 


19 1.5 


6 18.6 


+18 3.7 


-6 9.4 


H. D. 


0.5 


0.2 




0.5 


0.1 


0.6 


0.0 


0.6 


0.1 




Tuesday 20. 


Saturday 24. 


Wednesday 28. 






o 


+20 40.9 


-6 8.5 


+19 


53.3 


-6 18.3 


+19 0.4 


-6 18.6 






2 


20 39.9 


6 8.8 


19 


52.2 


6 18.4 


18 59.2 


6 18.5 






4 


20 39.0 


6 9.1 


19 


51.2 


6 18.5 


18 58.0 


6 18.4 






6 


20 38.1 


6 9.4 


19 


50.1 


6 18.6 


18 56.9 


6 18.2 


SEMIDIAMETER. 


g 


20 37.1 


6 9.7 


19 


49.1 


6 18.7 


18 55.7 


6 18.1 






10 


20 36.2 


6 10.0 


19 


48.0 


6 18.8 


18 54.6 


6 18.0 






12 


20 35.2 


6 10.2 


19 


46.9 


6 18.9 


18 53.4 


6 17.9 






14 


20 34.3 


6 10.5 


19 


45.9 


6 19.0 


18 52.2 


6 17.8 


July 1 
11 


15.76 
15.76 


16 


20 33.3 


6 10.8 


19 


44.8 


6 19.0 


18 51.0 


6 17.6 


21 


15.77 


18 


20 32.4 


6 11.1 


19 


43.7 


6 19.1 


18 49.9 


6 17.5 


31 


15.79 


20 


20 31.4 


6 11.3 


19 


42.7 


6 19.2 


18 48.7 


6 17.4 






22 


+20 30.5 


-6 11.6 


+19 


41.6 


-6 19.2 


+18 47.5 


-6 17.2 






H.D. 


,0.5 


0.1 




0.5 


0.0 


0.6 


0.1 







Note.— The Equation of Time is to be applied to the G. M. T. in accordance with the sign as given 
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SUN, AUGUST 1920. 



G. M. T. 


1 Sim's 
Declination. 


Egastion 

ofTime. 


Sim's 
Declination. 


Equation 
ofTime. 


Sun's 
Declination. 


Equation 
ofTime. 


Sun's 
Deolination. 


Equation 

ofTime. 




Sunday 1. 


Thursday 5. 


Monday 9. 


Friday 13. 


h 


• r 


m s 


• / 


m s 


o $ 


m s 


e t 


m s 


0 


+18 2.4 


-6 9.1 


+16 59.8 


-5 50.0 


+15 52.7 


-5 21.6 


+14 41.0 


-4 44.3 


2 


18 1.2 


6 8.8 


16 58.4 


5 49.5 


15 51.3 


5 20.9 


14 40.0 


4 43.4 


4 


17 59.9 


6 8.4 


16 57.1 


5 49.0 


15 49.8 


5 20.2 


14 38.5 


4 42.5 


6 


17 58.7 


6 8.1 


16 55.7 


5 48.5 


15 48.4 


5 19.5 


14 37.0 


4 41.7 


8 


17 57.4 


6 7.8 


16 54.4 


5 48.0 


15 46.9 


5 18.8 


14 35.5 


4 40.8 


10 


17 56.1 


6 7.5 


16 53.0 


5 47.5 


15 45.5 


5 18.1 


14 33.0 


4 39.9 


12 


17 54.9 


6 7.2 


16 51.7 


5 46.9 


15 44.0 


5 17.4 


14 32.4 


4 39.0 


14 


17 53.6 


6 6.9 


16 50.3 


5 46.4 


15 42.6 


5 16.7 


14 30.9 


4 38.1 


16 


17 52.3 


6 6.5 


16 48.9 


5 45.9 


15 41.1 


5 16.0 


14 29.3 


4 37.2 


lft 

AO 


17 51.0 


6 6.2 


16 47.5 


5 45.4 


15 39.7 


5 15.3 


14 27.8 


4 36.3 


20 


17 49.8 


6 5.9 


16 46.2 


5 44.8 


15 38.2 


5 14.6 


14 26.3 


4 35.4 


22 


17 48.5 


6 5.5 


16 44.8 


5 44.3 


15 36.8 


5 13.8 


14 24.7 


4 34.5 


H. D. 


0.6 


0.2 


0.7 


0.3 


0.7 


0.4 


0.8 


0.4 




Monday 2. 


Friday 6. 


Tuesday 10. 


Saturday 14. 


o 


+17 47.2 


-6 5.2 


+16 43.4 


-5 43.7 


+15 35.3 


-5 13.1 


+14 23.2 


-4 33.6 


2 


17 45.9 


6 4.8 


16 42.1 


5 43.2 


15 33.8 


5 12.4 


14 21.6 


4 32.7 


4 


17 44.6 


6 4.5 


16 40.7 


5 42.6 


15 32.4 


5 11.6 


14 20.1 


4 31.7 


6 


17 43.4 


6 4.1 


16 39.3 


5 42.1 


15 30.9 


5 10.9 


14 18.5 


4 30.8 


8 


17 42.1 


6 3.7 


16 37.9 


5 41.5 


15 29.4 


5 10.2 


14 17.0 


4 29.9 


10 


17 40.8 


6 3.4 


16 36.5 


5 41.0 


15 28.0 


5 9.4 


14 15.4 


4 29.0 


12 


17 39.5 


6 3.0 


16 35.1 


5 40.4 


15 26.5 


5 8.7 


14 13.9 


4 28.0 


14 


17 38.2 


6 2.6 


16 33.8 


5 39.8 


15 25.0 


5 7.9 


14 12.3 


4 27.1 


16 


17 36.9 


6 2.3 


16 32.4 


5 39.3 


15 23.6 


5 7.1 


14 10.8 


4 26.1 


1ft 

AO 


17 35.6 


6 1.9 


16 31.0 


5 38.7 


15 22.1 


5 6.4 


14 9.2 


4 25.2 


20 


17 34.3 


6 1.5 


16 29.6 


5 38.1 


15 20.6 


5 5.6 


14 7.7 


4 24.2 


22 


17 33.0 


6 1.1 


16 28.2 


5 37.5 


15 19.1 


5 4.8 


14 6.1 


4 23.3 


H. D. 


0.6 


0.2 


0.7 


0.3 


0.7 


0.4 


0.8 


0.5 




Tuesday 3. 


Saturday 7. 


Wednesday 11. 


Sunday 15. 


o 


+17 31.7 


-6 0.7 


+16 26.8 


-5 36.9 


+15 17.6 


-5 4.1 


+14 4.6 


-4 22.3 


2 


17 30.4 


6 0.3 


16 25.4 


5 36.3 


15 16.2 


5 3.3 


14 3.0 


4 21.4 


4 


17 29.1 


5 59.9 


16 24.0 


5 35.7 


15 14.7 


5 2.5 


14 1.4 


4 20.4 


6 


17 27.8 


5 59.5 


16 22.6 


5 35.1 


15 13.2 


5 1.7 


13 59.9 


4 19.4 


8 


17 26.4 


5 59.1 


16 21.2 


5 34.5 


15 11.7 


5 0.9 


13 58.3 


4 18.5 


10 


17 25.1 


5 58.7 


16 19.8 


5 33.9 


15 10.2 


5 0.1 


13 56.7 


4 17.5 


12 


17 23.8 


5 58.2 


16 18.4 


5 33.3 


15 8.7 


4 59.3 


13 55.2 


4 16.5 


14 


17 22.5 


5 57.8 


16 17.0 


5 32.7 


15 7.2 


4 58.5 


13 53.6 


4 15.5 


16 


17 21.2 


5 57.4 


16 15.6 


5 32.1 


15 5.7 


4 57.7 


13 52.0 


4 14.5 


18 


17 19.9 


5 56.9 


16 14.1 


5 31.5 


15 4.2 


4 56.9 


13 50.4 


4 13.6 


20 


17 18.5 


5 56.5 


16 12.7 


5 30.8 


15 2.7 


4<56.1 


13 48.9 


4 12.6 


22 


17 17.2 


5 56.1 


16 11.3 


5 30.2 


15 1.2 


4 55.3 


13 47.3 


4 11.6 


H. D. 


0.7 


0.2 


0.7 


0.3 


0.7 


0.4 


0.8 


0.5 




Wednesday 4. 


Sunday 8. 


Thursday 12. 


Monday 16. 


0 


+17 15.9 


-5 55.6 


+16 9.9 


-5 29.6 


+14 59.7 


-4 54.4 


+13 45.7 


-4 10.6 


2 


17 14.6 


5 55.2 


16 8.5 


5 28.9 


14 58.2 


4 53.6 


13 44.1 


4 9.5 


4 


17 13.2 


5 54.7 


16 7.1 


5 28.3 


14 56.7 


4 52.8 


13 42.5 


4 8.5 


6 


17 11.9 


5 54.3 


16 5.6 


5 27.6 


14 55.2 


4 52.0 


13 41.0 


4 7.5 


g 


17 10.6 


5 53.8 


16 4.2 


5 27.0 


14 53.7 


4 51.1 


13 39.4 


4 6.5 


10 


17 9.2 


5 53.3 


16 2.8 


5 26.3 


14 52.2 


4 50.3 


13 37.8 


4 5.5 


12 


17 7.9 


5 52.9 


16 1.3 


5 25.7 


14 50.7 


4 49.4 


13 36.2 


4 4.5 


14 


17 6.5 


5 52.4 


15 59.9 


5 25.0 


14 49.2 


4 48.6 


13 34.6 


4 3.4 


16 


17 5.2 


5 51.9 


15 58.5 


5 24.3 


14 47.6 


4 47.7 


13 33.0 


4 2.4 


18 


17 3.8 


5 51.4 


15 57.0 


5 23.7 


14 46.1 


4 46.9 


13 31.4 


4 1.4 


20 


17 2.5 


5 51.0 


15 55.6 


5 23.0 


14 44.6 


4 46.0 


13 29.8 


4 0.3 


22 


+17 1.1 


-5 50.5 


+15 54.2 


-5 22.3 


+14 43.1 


-4 45.2 


+13 28.2 


-3 59.3 


H.D. 


. 0.7 


0.2 


0.7 


0.3 


0.8 


0.4 


0.8 


0.5 



Note.— The Equation of Time is to be applied to the G. M. T. in accordance with the sign as given. 
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Sun's 
Declination. 


, En&itfon 
, ofTlme. 






Sun's 
Declination. 


? ofTlme. 














Tuesday 17. 


Saturday 21. 


Wednesday 25. 


h 


o / 


m s 


0 / 


m s 


e / 


m s 


0 


+13 26.7 


' -3 58.2 


+12 8,3 


j -3 3.9 


+10 47.0 


-2 1.8 


2 


13 25.1 


! 3 57.2 


12 6.7 


3 2.6 


10 45.2 


2 0^4 


4 


13 23.5 


; 3 56.1 


12' 5.0 


3 1.4 


10 43.5 


' 1 59,1 


6 


13 21.9 


i 3 55.1 


f 12 3.3 


i 3 0.2 


10 41.8 


] 1 57.7 


8 


13 20.2 


: 3 54.0 


, 12 ; 1.7 


: 2 59.0 


10 40.1 


i 1563 


10 


13 18.6 


: 3 53;0 


; 12 0.0 


| 2 67.7 


10 38.3 


1 54.9 


12 


13 17.0 


1 3 51:9 


il 58.3 


! 2 56.5 


10 36.6 


1 1 53:5 


14 


13 15.4 


i 3 50.8 


11 56.7 


i 2 55.3 


10 34.9 


\ 1 52.2 


16 


13 13.8 


' 3 49.7 


11 55.0 


2 54.0 


10 33.1 


1 50.8 


18 


13 12.2 


: 3 48.7 


U 53.3 


2 52.8 


10 31.4 


1 49.4 


20 


13 10.6 


3 47.6 


11 51.6 


2 51.5 


10 29.7 


1 48.0 


22 


13 9.0 


• 3 46.5 


11 50.0 


2 50.3 


10 27.9 


1 46:6 


H.D. 


0.8 


0.5 


0.8 


0.6 


0.9 


0.7 




Wednesday 18. 


Sunday 22. 


Thursday 26. 


0 


+13 7.4 


-3 45.4 


+11 48.3 


-2 49.0 


+10 26.2 


-1 45.2 


2 


13 5.8 


, 3 44.3 


11 46.6 


; 2 47.8 


10 24.5 


1 43.8 


4 


13 4.1 


' 3 43.2 


11 44.9 


2 46.5 


10 22.7 


1 1 42.4 


6 


13 2.5 


3 42.1 


11 43.2 


2 45.2 


10 21.0 


: 1 41.0 


8 


13 0.9 


3 41.0 


11 41.5 


2 44.0 


10 19.2 


* 1 89.6 


10 


12 59.3 


• 3 89.9 


1139.9 


2 42.7 


10 17.5 


s 1 88.2 


12 


12 57.7 


• 3 38.8 


11 38.2 


2 41.4 


10 15.7 


1 36.7 


14 


12 56.0 


j 3 37.7 


11 36.5 


2 40.2 


10 14.0 


\ 135.3 


16 


12 54.4 


i 3 36.6 


11 34.8 


2 38.9 


10 12.2 


1 33.9 


IS 


12 52.8 


3 B5.4 


11 33.1 


2 37.6 


10 10.5 


1 32.5 


20 


12 51.2 


i 3 34.3 


11 31.4 


2 36.3 


10 8.8 


1 31.0 


22 


12 49.5 


; 3 33.2 


11 29.7 


2 35.0 


10 7.0 


1 29.6 


H.D. 


0.8 


0.6 


0.8 


0.6 


0.9 


0.7 




Thursday 19. 


Monday 23. 


Friday 27. 


0 


+12 47 T 9 


-3 32.1 


+11 28.0 


-2 33.7 


+10 5.3 


-1 2§.2 


2 


12 46.3 


3 30.0 


11 26.3 


2 32.4 


, 10 3.5 


1 26.8 


4 


12 44.6 


3 29:8 


11 24.6 


2 31.1 


10 1.7 


1 25.3 


6 


12 43.0 


3 28.0 


11 22.9 


2 29.8 


10 0.0 


1 23.9 


8 


12 41.4 


3 27.5 


11 21.2 


2 28. 5 


9 58.2 


1 22.4 


10 


12 39.7 


3 26.3 


11 19.5 


2 27.2 


9 56.5 


1 21.0 


12 


12 38.1 


3 25.2 


11 17.8 


2 25,9 


9 54.7 


1 19.5 


14 


12 36.5 


3 24.0 


. 11 16.1 


2 24.6 


9 53.0 


1 18.1 


16 


12 34.8 


3 22.9 


11 14.4 


2 23.3 


9 51.2 


1 16.6 


18 


! 12 33;2 


3 21.7 


11 12.7 


2 22.0 


9 49.4 


1 15.2 


20 


12 31.5 


3 20.5 


11 11.0 


2 20.6 


9 47.7 


1 13.7 


22 


12 29.9 


t 3,19.4 


, 11 9.3 


2 19.3 


9 45.9 


1 12.3 


H.D. 


0.8 


0.6 


0.9 


0.7 


0.9 


0.7 




Friday 20. 


Tuesday 24. 


Saturday 28. 


0 


+12 28.2 


-3 18,2 


+11 7.6 


-2 18.0 


+ 9 44.i 


-1 10.8 


2 


12 26.6 


3 17.0 


11 5.9 


. 2 16.7 


9 42.4 


1 9.3 


4 


12 24.9 


3 15.8 


11 4.2 


2 15.3 


9 40.6 


1 7.9 


6 


12 23.3 


. 3 14.7 


11 2.4 


2 14.0 


9 38.8 


1 6.4 


8 


12 2t6 


3 13.5 


11 0.7 


2 12.0 


9 37.1 


1 4.0 


10 


12 20.0 


3 12.3 


10 59.0 


2 11.3 


9 35.3 


1 3.4 


12 


12 18.3 


3 11.1 


10 57,3 


2.9.9 


9 33.5 


1 2.0 


14 


12 16.6 


! 3 9.9 


10 55.6 


2 8.6 


9 31.8 


1 0.5 


16 


12 15.0 


; 3 8.7 


10 53.9 


2 7.2 


9 30.0 


0 59.0 


18 


12 13.3 


1 3 7.5 


10 52.1 


2 5.0 


9 28.2 


0 57.5 


- 20 


12 11.7 


3 6.3 


10 50.4 


2 4.5 


9 26.4 


0 66.0 


22 


+12 10.0 


j-3 5.1 


+10 48.7 


;-2 3.2 


+ 9 24.7 


: -JO 54.5 


H. D. 


0.8 


0.6 


0.9 


; ' 0.7 


0.9 


0.7 



dun's 
Declination. 



Equation 
of Time. 



Sunday 29. 



o / 

+9 22,9 
9 21.1 
9 19.3 
9 17:5 


m s 
i -0 53.0 
0 51.5 
0 50.0 
i 0 48.5 


9 15.8 
9 14.0 
9 12.2 
9 10.4 


0 47.0 
, 0 45.5 
1 0 44.0 

0 42.5 


9 8.6 
9 6.8 
9 5.0 
9 3.3 
0.9 


0 41.0 

. 0 39.5 
0 88.0 
0 36.4 
0.8 


Monday 30. 


+9 1.5 
8 59.7 
8 57.9 
8 56.1 


-0 34.9 
0 33.4 
0 31.9 
0 30.3 


8 54.3 
8 52.5 
8 50.7 
8 48.9 


0 28.8 
0 27.3 
0 25.7 
0 24.2 


8 47.1 
8 45.3 
8 43.5 
8 41.7 
0.9 


0 22.7 
0 21.1 
0 19.6 
; 0 18.0 
fc8 


Tuesday 31. 


+8 39.9 
8 38.1 
8 36.3 
8 84:5 


-0 16.5 
. 0 14.9 
0 13.4 
0 11.8 


8 32.7 
8 30.9 
8 2911 
8 27.3 


0 10.3 
' 0 8.7 
0 7.2 
0 5.6 


8 25.5 
8 23.7 
8 21.8 
+8 20.0 
0.9 


0 4.0 
0 2.5 
-0 0.9 
+0 0.7 
0.8 



SEMIDI AMETER. 



Aug. 1 
11 
21 
31 



15.79 
15.81 
\ 15.85 
15.88 



Note.— The Equation of Time is to be applied to the G. M. T. in accordance with the sign as given. 
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SUN, BEPTEMBEB 1920. 



G.' If. T. 


Sun's 
Declination. 


: Equation 
ofTime. 


Sun's 
Declination. 


Equation 
ofTime. 


Sun's 
Declination. 


' Equation 
dffime. 


Sun's 
Declination. 


■ Equation 
ofTime. 




Wednesday I* 


Sunday 5. 


Thursday 9. 


Monday 13. 


h 


O 1 


m s 


e $ 


m s 


• / 


m 8 


e / 


m s 


0 


+8 18.2 


+0 2.3 


if 6 50.1 


+1 19.9 


+5 20.3 


• +2 40.9 


+3 48.9 


+4 4.2 


2 


8 16.4 


; , q 3*8 


6 48.3 


( \ 2L6 


5 18.' 4 


2 42.6 


3 47.0 


4 5.9 


4 


8 14.6 


0 5^4 


ft 46^4 


1 23.2 


5 


2 443 


3 45J. 


4" 7!7 


ft 


8 12 8 


0 7.0 


6 44!6 


1 24!q 


5 14^6 


o 4fil 

<w W. J. 


3 4^1 


4 9*4 




a n.o 


0 &6 


6 42.7 


1 26.5 


5 12.7 


. 2 47.8 


3 41.2 


4 11.2 


10 


, 8 9.1 


0 iOvl 


6 40.9 


1 28.2 


5 10.8 


2 49.5 


3 39.3 


4 12.9 


12 


8 7.3 


0 11.7 


ft 39.0 


1 29.9 


5 8.9 


2 51.2 


3 37.4 


4 14.7 


14 , 


8 5.5 


; 0 13,3 


ft 37.1 


1 31.5 


5 7.0 


2 52.9 


3 35.5 


4 16.4 


Ifi 


8 3.7 


> 014.9 


ft 35.3 


1 33.2 


; 5 5.1 


2 547 


3 33.6 


4 18.2 


ia 


8 1.9 


0 16.5 


6 33.4 


1 34.9 


5 3.2 


2 56.4 


3 31.6 


4 19.9 


20 


,& 0.0 


0 18.1 


6 31.5 


1 36.5 


5 1.3 


r 2 58.1 


3 29.7 


* 4 21.7 


22 


7 58.2 


* 0 19.7 


6 29.7 


1 38.2 


4 59.4 


2 59.8 


3 27.8 


4 23.5 


H. D. 


0.9 


0.8 


0.9 


0.8 


0.9 


0.9 


1.0 


0.9 




Thursday 2. 


Monday 6. 


Friday 10. 


Tuesday 14. 


o 


+7 56.4 


+0 21.3 


+6 27.8 


+1 39.9 


+4 57.5 


+3 1.5 


+3 25.9 


. +4 25.2 


2 


7 54.6 


' 0 22.9 


6 26.0 


1 41.6 


4 55.6 


3 3.3 


3 24.0 


4 27.0 


4 


7 52.7 


0 24.5 


6 24.1 


1 43.2 


4 53.7 


- 3 5.0 


3 22.0 


4 28.7 


6 


7 5Q.9 


I 0 26>1 


6 22.2 


1 44.9 


4 51.8 


1 3 ft.7 


3 20.1 


i 4 30.5 


& 


7 49.1 


0 27.7 


ft 20.4 


1 46.6 


4 49.9 


, ( 3 8.5 


3 18.2 


4 32.3 


10 


7 47.3 


r 0 29.3 


6 18.5 


1 48.3 


4 48.0 


; 3 10.2 


3 lft.3 


4 34.0 


12 


7 45.4 


0 30.9 


ft 16.6 


1 49.9 


4 46.1 


* 3 U.9 


3 14.3 


, 4 35.8 


14 


7 43.6 


I 0 32.5 


6 14.8 


1 51.6 


4 44.2 


3 13.6 


3 12.4 


' 4 37.5 


Ifi 


7 41.8 


' 0 34 f l 


ft 12.9 


1 53.3 


4 42.3 


3 15.4 


3 10.5 


f 4 39.3 


is 


7 39.9 


0 35.7 


ft 11.0 


1 55.0 


4 40.4 


; 3 i7,i 


3 8.6 


4 41.1 


20 


7 38,1 


0 37,3 


ft 9.1 


1 56.7 


4 38.5 


i 3 18.8 


3 6.6 


; 4 42.8 


22 


7 36.3 


i 0.39,0 


6 7.3 


I 1 58.4 


4 36.6 


* 3 20. 6 


3 4.7 


4 44.6 




0.9 


0.8 


0.9 


/ 0.8 


; 1.0 


.0.9 


- 1.0 


0.9 




Friday 3. 


Tuesday 7. 


Saturday 11. 


Wednesday 15. 


0 


+7 34.4 


. +0 40.6 


+6 5.4 


+2 0.1 


+4 34.7 


+3 22.3 


+3 2.8 


. +4 46.3 


2 


7 32.6 


0 42,2 


ft 3.5 


. 2 1.7 


4 32.8 


3 24.0 


3 , 0.9 


4 48.1 


4 


7 30.8 


0 43.8 


ft 1,7 


2 3.4 


4 30.9 


• 3 25.8 


2 58.9 


4 49.9 


6 


7 28.9 


0 45.4 


, 5 59.8 


2 5.1 


4 29.0 


3 27.5 


2 57.0 


4 51.ft 


8 


7 27.1 


, 0 47 fc l 


5 57.9 


2 6.8 


4 27.1 


: 3 29.3 


2 55.1 


4 53.4 


10 


7 25.3 


: 0 48.7 


5 5ft.O 


2 8.5 


4 25.2 


r 3 31.0 


2 53.2 


4 55.1 


12 


5 7 23.4 


• 0 50,3 


5 54.2 


2 10.2 


4 23.3 


3 32.7 


2 51.2 


4 56.9 


14 


7 21.6 


; 0 52.0 


5 5213 


; 2U.9 


4 21.4 


1 3 34.5 


2 49.£ 


4 58.7 


16 


7 19,7 


; 0 53.6 


5 50.4 


2 13.6 


4 19.5 


3 3ft.2 


2 47.4 


5 0.4 


18 


7 17.9 


0 55.2 


5 48.5 


2 15.3 


4 17.6 


3 38.0 


2 45.4 


5 2.2 


, 20 


7 16.0 


0 56.9 


5 46.6 


2 17.0 


4 15.7 


| 3 39.7 


2 43.5 


5 4.0 


22 


7 14.2 


0 58.5 


5 44.8 


-2 18.7 


4 13.8 


3 41.4 


2 41.6 


5 5.7 


,H.D. 


0.9 


: 0.8 


. 0.9 


0.8 


1.0 


* 0.9 


1.0 


0.9 


Saturday 4. 


Wednesday 8. 


Sundajrl2. 


Thursday 16. 




+7 12.4 


+1 0.1 


+5 42.9 


+2 20.4 


, +4 11.9 


\ +3 43.2 


+2 39.7 


+5. 7.5 


2 


7 10.5 


' 1 1.8 


5 41.0 


2 22.1 


4 9.9 


3 44.9 


2 37.7 


■ 5 9.3 


4 


7 8.7 


: 1 3.4 


5 39.1 


2 23.8 


4 8.0 


3 46.7 


2 35.8 


5 11.0 


6 


7 6.8 


. 1 5.1 


, 5 37.2 


2 25.5 


4 6.1 


i 3 48.4 


2 33.9 


t 5 12.8 


8 


7 5.0 


1 6.7 


, 5 35.3 


2 27*2 


4 4.2 


.3 50.2 


2 31.9 


5 14.6 


10 


7 3.1 


1 8,3 


5 33.5 


. 2 28.9 


4 2.3 


' 3 51.9 


2 30.0 


5 16.3 


12 


7 1.3 


' JL 10,0 


5 31.6 


2 30.6 


4 0.4 


i 3 53.7 


2 28.1 


; 5 i8.i 


14 


6 59.4 


1 11.6 


5 29.7 


2 32.3 


3 58.5 


i ,3 55.4 


2 26.1 


5 19.9 


. 16 


6'57.6 


113.3 


, 5 27.8 


; 2 34.1 


, 3 56,6 


' ^ 57.2 


2 24.2 


5 21.6 


- lb 


6 55.7 


1 14.9 


5 25.9 


; 2 35.8 


3 54.6 


3 58,9 


2 22.3 


' 5 23.4 


20 


6 53.9 


1 16,6 


5 24.0 


. 2 37.5 


3 52.7 


4 0,7 


2 20.3 


5 25.2 


22 . 


+6 52.0 


+1, 18.2 


+5 22*1 


+2 39.2 


+3 50,8 


;+4 2,4 


+2 18.4 


+5 26.9 


H.D. 


0.9 


0.8 


; 0.9 


0.9 


1.0 


0.9 


1.0 


e*9 



Note.— The Equation of Time is to be applie4 to the G. }L T f in accordance ?rith the sign as given. 



Digitized by 



Google 



SUN, SEPTEMBER ip. 



Son's 
Declination. 



Son's 
Declination. 



8on's 

Declination. 



^Equation 
roftime. 



Son's 
Declination. 



feqoation 



Friday 17. 



+2 16.5 
2 14.5 
2 12.6 
2 10.7 



S:I 

4.9 
2.9 



2 1.0 

1 ,59.0 
1 57.1 
1 55.2 
( 1.0 



m s 

+5 28.7 
5 $0-5 
i 5, 32.2 
f 5 34.0 

> 5 35*8 
, 5^37,5 
5 39.3 

i ? f 1 ^ 
1 5 42<& 
5 44.6 
I 5 46.4 
\ £ 48.1 
0.9 

f 



, Saturday 18 



+1 53.2 
1 51.3 
1 49.3 
1 47.4 

145.5 
1 43.5 
1 41.6 
1 39.? 

1 37.7 
1 35.8 
1 33.8 
1 .31.* 

. 1.0 

r . Sunday 19 

+130.0 
1 28.0 
1 26,1 
1.24.1 



H-5 49.9 
5 51.7 
< 5 53,4 

5,57,0 
[ 5 587 

t e- 0:5 

j 6, 2.3 

6,4 r 0 
! 6 5.8 

i 6 9,3 
\ 0.9 



1 22,2 

1 20.2 

1 18.3 

1 16.4 

114.4 
1 12.5 
1 10.5 
1 8.6 
1.0 



;+6 lU 
- 6 12.9 
6 14.6 
6 16.4 



6 18.2 
6 19,0 
6 $1.7 
« ?3.5 

6 25.2 
6 27,0 
6 28.8 
6 30.5 
0.9 



Monday 20. 



+A 6.6 

: 1 4.7 

1 2.,8 

■ 1 0.8 

0 58.9 
. 0 56.§ 
0 55.0 

, 0 53.)D 

0.51.1 
0 49.S 
0 47.2 
+0 45.3 
: ' -1.0 



i+6 32,3 
f 6 34.0 
i 6 35.8 

: 6 37.6 

.6 39.3 
6 41.1 
) 42.9 
I ; 6 44.6 

? 6 46^4 

6 48.1 

i 6 49;9i 

+6 51.7 

\ 0.9 



Tuesday 21. 

. m s 
i+6 53:4 
6 55.2 
6 56.9 
6 58.7 



+0 43.3 
0 41.4 
0 39. 4 
0 37.5 



0 35.5 
0 33.6 
0 31.ft 
0 29.7 

0 27 a 
0 25JS 
0 23.8 
0 21.9 
1.0 



7 0.4 

7, 2.2 

7 4J0 

7 5.7 

7 7.5 
7 9.2 
7 U.O 
7 12.7 
,0.9 



Wednesday 22. 



+0 20.0 
0 18.0 
016.1 
0 14j. 

8ioj 

0 8.3 

0 , ^.3 



+7 14,5 

* 7 16.2 

* 7 18.0 
7 19.7 

f 7 21,5 
7 23,2 
f 7 25.0 

I 



P, 44 

0' 2:4 
+0 0.5 
-0 1.5 

; ; !o 

Thursday 23 

-0 ' 3,4 

0 5.4 

0 7.3 
. 0 9.3 



7 28.5 

7 .30,2 
7 32;Q 
7 33.7 
0.9 



0 11.2 
0 13.2 
P 15J 

0 19.0 

0 21:0 

0 22.9 
0 24.9 
1.0 



+7 35,4 
7 li 37 f 2 
7 r 38 f 9 
7 40,7 



42,4 
44.2 
45.9 
47.6 



7 49.4 
7 51.1 
7 52:8 
7 54,6 
0.9 



Friday 24. 



-0 26.8 
t> 28.8 

0 30.7 

0 32.6 

0 34.6 
0 36.5 
0 38.5 
0 40.4 

0 42.4 
0 44.3 
0 46.J 
-0 48.2 
* '1.0 



+7 56,3 
r - 7 58.0 
» 7 59;8 
* 8 '1.5 



3 f 2 
5.0 
6.7 
8;4 



I 8 U# 
i 8 13.6 
f+8 15:3 
l . 0:9 
f • 



Saturday 25. 



-0 50.2 
0 52.1 
0 54.1 
0 56.0 

0 58.0 

0. 59.9 

1 1.9 
1 3.8 

1 5.8 
1 7.7 

1, 9.7 
1 11.6 

1.0 



: m s 
!+8 17:0 
; 8 18.& 
8 20.5 
! 8 22.2 

S 23 r 9 
8 25.6 
8 27.4 
8 29,1 

8 30.8 
8 32.5 
8 34.2 
8 35.9 
0:9 



Sunday 26. 



-1 13.6 

1 15.5 

1 17.5 

1 19.4 

1 21.4 
1 23.3 
1 25.3 
1 27.2 

1 29.2 
1 31 J 
1 33.1 
1 35.0 
1.0 



+8 37.6 
8 39.3 
: 8 41.0 
t 8 42.7 

! .8 44.4 
J 8 46.1 
'8 47.8 
j f 49^ 

1 8 51.2 
8 5219 

; 8 .54.6 
8 56.3 
0.8 



Monday 27. 



-1 37.0 
1 38.9 
I 40.9 
1 42.8 

1.44.8 
1 46.7 
1 48.7 
1 50.6 

1 52j6 
1 54.5 
1 56.5 
1 58.4 
* 1.0 



; +8 58.0 

f 8 59.7 

• 9 1.4 

I 9 3.1 

' 9. 4,8 

I 9 6.5 

i 8,i 

f 9 9^8 

! 9_11.5 

: 9 }4:9 

, 9 i6;5 

' ■ 0.8 



Tuesday 28 . 



-2 0.4 

? 2.3 

2 4.2 

J ,2 6.5 

. 2 8.1 

S 10,1 

2 12.0 

; 2 14.0 

2 15.9 
2 17.9 
? 19.8 
-2 21.8 
; 1.0 



+9 18.2 

; « j9 9 
^9 21.6 
l 9 ^3,2 

9 24.9 
; 9 26.6 
I 9 28$ 
; 9 29.9 

1 9 31,5 
! 9 33.2 
; 9 34.0 
s +9 36.5 

; 0.8 



Wednesday 29. 



O f 


m. s 


9 OQ 7 

—4 4o.7 




2 25.7 


9 39.8 


2 27.6 


ft 41.5 


2 *9.o 


9 43.1 


2 31.5 


9 44.8 


2 33:4 


9 46.4 


2 35. 4 


9 48.1 


2 37.3 


9 49.7 


2-39.3 


9 51.3 


2 41.2 


9 53.0 


2 43.2 


9 54.6 


2 45J. 


9 56.3 


1.0 


0.8 



Thursday 30. 



-2 47.1 
2 49.0 
2.50.9 
2 52.9 

2 54.8 
2 56:8 

2 58.7 

,3' ,0.7 

. ■ > < 

3 2.6 
3 4.5 
3 6.5 

-3 8.4 

1.0 



+ 9 57.9 
9 59.5 
10 1.1 
10 2.8 

10 4.4 

10 6.0 

10 7.6 

10 9.3 

10 10.9 
10 12.5 
10 14.1 
H-10 15.7 
, 0.8 



SEMIBIA^ETER. 



Sept 1 

. ; U 
21 

Oct. X 



15.88 
15,92 
15.97 
16 r 01 



Note.— The Equation of Thne is to be applied to the G. M. T. in accordance with the sign as given^ 
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G. M. T. 


l 


Sun's 
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Sun's 
Declination. 


Equation 
of Time. 

■ 


Sun's 
Declination. 




ation 

m. 


Dedication. 




Equation 
of Time. 






Frid 


iy 1 . 




l uesc 


lay 5. 


Saturday 9 




Wednesd* 


ty 13. 


h 




0 / 


m s 






m s 




m 










0 






+iu n.a 


—4 


43 2 


til 31. S 


-0 J,o.z 


+12 


40?1 


-7 4D.5 




+13-41?1 


2 


3 12.3 


i 10 18.9 


4 


45J2 


, 11 33.3 


6 ,17.2 


Tt2 


4l!5 


747.7 


13 42.3 


, 4 


3 14.2 


' 10 20.5 


4 


47.1 


I 11 34.8 


. 6 19.0 


: 1? 


42.8 


7 $.6 


13 43.5 


6 


3 16.2 


i 10 22.1 


4 


49.0 


\ 11 36.3 


6 20.9 


;i2 


44.2 


: 7 51.4 


! 13 44.6 

i 


. 8 


3 18.1 


. 10 23.7 


A 

,4 


• * 

50.9 


i 11 37.8 


' 0 22.8 


i j 
. 12 


45^ 


; 7 .53.3 


j 13 45.8 


1Q 


3 20,1 


! 10 25.3 


A 




i 11 39^2 


6* 24.7 


12 


46.8 


7 55.2 


! 13 47.0 


12 


£22.0 


! IX) 26,9 


4 


54.8 


J 11 40.7 


6 26.6 


; 12 


48!2 


7 67.0 


■: 13 48.2 


1 14 


3 23.9 


! 10 28.5 


4 


56.7 


{ 11 42.2 


6 28. 5 


: 12 


49^5 


7 58.9 


; 13 49.3 

j 


1§ 


3 25.9 


•I . » 
10 30.1 


4 


58.6 


\ - 

. 11 437 


, & 30.4 


112 


So;8 


ii 0.? 


. 13 50.5 


1§ 


3 27.8 


10 31.7 


5 


0.5 


j 11 45 J. 


6 32.$ 


;12 


.52,1 


8 2.6 


i 13 51.6 


20 


3 29.8 


' 10 33.3 


5 


2.f> 


J U 46.6 


6 34.2 




53.5 


8 4.5 


I 13 52.8 


22 


3 31.7 


! 10 3419 


5 


4.4 


; 11 48.1 


6 36.1 


(12 


54i8 


8 6.4 


; 13 53.9 


H.D. 


1.0 


0.8 




1.0 


0.7 


1.0 




0.7 

; ; 


0.9 


0.6 




Saturday 2. '* 


Wednes4ay 6r 


1 Sunday 10 


Thursday 14. 


0, 


-3 33.6 


4-10 36.5 


-5 


6.3 


f 11 49.5 


-6 38.0 


+12 


56.1 
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2 
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5 
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57.4 
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13 57.4 
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3 39.5 


10 41.2 
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14* 1.9 
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6 51.2 


13 
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8 21.3 


14 3.0 
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3 49.1 


i 10 49.0 


5 


21.7 


12 1.1 


6 53.1 


13 


6.5 


, 23.1 


14 4.1 


18 


3 51.1 


10 50.0 


5 


23.6 


i 12 2.5 


6 55.0 


: 13 


7* 


8 25.0 


14 5.2 


20 


3 j53JO 


10 52.2 


,5 


25.5 


\ 12 4.0 


6 56.9 


; 13 


9.0 


8 26.8 


• 14 6.3 


22 


.3 55 .0 


10 53.7 


5 


27.4 


: 12 ., 5.4 


6 58.8 


' 13 


10.3 


8 28.7 


14 7.4 


H.D. 
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0.7 






0.6 


0.9 


t).6 
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Thursday 7, ; 


Monday 11 




Friday 15. 
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-3 56.9 


4-10 55.3 
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+13 
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3 58.8 
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14 9.6 
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! 10 58.4 


5 
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7 4.5 t 
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8 34.2 
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10 59.9 
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35.1 
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15.4 


8 36.1 
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14 11.8 
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4 4.6 


U 1.5 
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12 12/5 
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16.6 


8 37.9 


14 12.9 
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4 6.6 


i ii 3;o 


5 


38.9 


12 13.9 


7 10.1 


13 


17.9 


8 39.8 


14 14.0 


12 


4 8.5 


11 4,5 


h 


40.8 


12 15.3 


7 12.0 


13 


19.2 


8 41.6 


14 15.1 


14 


4 10.4 


■ 11 6.1 


5 


42.7 


12 16.7 


7 13.9 


13 


20.4 


8 43.5 


14 16.1 


16 


4 12.3 


» 11 7.6 


5 


44.6 


12 18.1 


7 15.8 


13 


21.6 


8 45.3 


14 17.2 


18 


4 i4.a 


11 9.1 


5 


46.6 


12 19.5 


7 17.7 


13 


22.9 


8 47.2 


14 18.3 


20 


416:2 


11 10.7 


5 


48.5 


' 12 20.9 


7 19.5 


13 


24J 


8 49.0 


14 19.3 


22 


4 18,1 


U 12.2 


5 


50.4 


12 22.3 


7 21.4 


13 


25.4 


8 50.9 


14 20.4 


H.D. 


1.0 


0.8 




1.0 


0.7 


0.9 




0.6 


0.9 


0.5 




Monday 4. 




Friday 8. 


Tuesday 12. 


Saturday 16. 


0 


-4 20.1 


+11 13.7 


-5 


52.3 


+1? 23.7 


-7 23.3 


+13 


26.6 


-8 52.7 


+14 21.5 


2 


4 22.0 


11 15.2 


5 


54.2 


12 25.1 


7 25.2 


13 


27.8 


8 54.5 


14 22.5 


4 


4 23.9 


11 16 f 8 


b 


56.1 


12 26.5 


7 27.1 


13 


29.0 


6 56.4 


14 23.6 


6 


4 25.9 


11 18.3 


5 


58.0 


12 27.8 


7 28.9 


13 


30.3 


8 58.2 


14 24.6 


8 


4 27.8 


11 19.8 


5 


59.9 


12 29.2 


7 30.8 


13 


31.5 


9 0.0 


14 25.6 


10 


4 29.7 


11 21.3 


6 


,1.8 


12 30.6 


7 32.7 


13 


32.7 


9 1.9 


14 26.7 


12 


4 31.7 


11 22.8 


6 


3.7 


12 32.0 


7 34.6 


13 


33.9 


9 3.7 


14 27.7 


14 


4 33.6 


11 24.3 


6 


5.7 


12 33.3 


7 36.5 


13 


35.1 


9 5.6 


14 28.7 


16 


4 35.5 


11 25.8 


6 


7.6 


' 12 34.7 


7 38.3 


13 


36.3 


9 7.4 


14 29.7 


18 


4 37.4 


11 27.3 


6 


9.5 


12 36.1 


7 40.2 


; 13 


37.5 


9 9.2 


14 30.8 


20 


4 39.4 


11 28.8 


6 


11.4 


12 37,4 


7 42.1 . 


13 


38.7 


9 11.1 


14 31.8 


22 


-4 41.3 


+11 30.3 


-6 


13.3 


fl2 38.8 


-7 44.0 


+13 


39.9 


-9 12.9 


+14 32.8 


H.D. 


1.0 


0.8 




1.0 


0.7 


0.9 




0.6 


0.9 


i 0.5 



Note — The Equation of Time is to be applied to the G. M. T. in accordance with the sign as given. 
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14 34.8 
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j 15 51.0 
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' 4 
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14 35.8 
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10 48.6 
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\Z 1Z.0 


j 15 


52.6 


in OO £ 


10 lo.O 


10 


9 23.9 


, 14 38.8 
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! 15 
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,13 35-3 


> lp ld.O 


12 


9 25.7 


f 14 39.7 


10 522 


\ 15 22.0 


12 16.1 


> 15 


53 <8 


la; ob ,9 


; 10 14.1 


14 1 


i: 9 27.5 


: 14 40.7 


10 54.0 


; 15 22,7 


12 17.J8 


i 15 


54*3 


.13 oolb 


I 10 • 14.4 


16 


9 29.4 


' 14 41.7 


<M 55.7 


' 15r23.5 


12, 19.5 


; is 


54£ 


13,40:2 


f 16 14.7 


lSi 


9 31.2 


14 42.7 


10 57.6 


; 15 24.3 


12 21,2 


: 15 


55.4 


13 41.9 


: 16 14.9 


20 1 


9 38.0 


• 14 48.6 


10 59.3 


t 15 25.0 


12 22.9 


15 


55.9 


13 43.5 


16 152 


22; 


9 34.8 


i 14 44.6 


11 1.1 


15 25.8 


12 24.6 


, 15 


56.4 


13 45,1 


16 15.5 


H. D. 


\ 0.9 


\ 0.5 


0.9 


! ; i 0.4 


0.9 




0.3 


0.8 


i jO.I 




i ^ Monday 18. 


Friday 22. 


Tuesday 26 




Saturday 30. 


0 


- 9 36.? 


+14 45.6 


-11 2.* 


+15 26.5 


-+12 26.a 


+15 


56.9 


-13 46.8. 


: +10 15.8 


2 


9 38.5 


14.46J5 


11 4.6 


15 27.3 


12 28.0 


i i* 


57.5 


13 48.4 


i 16 16.0 


4 


9 40.3 


. 14 47.5 


11 6.4 


15 28.0 


12 29.7 


. 15 


58.0 


13 50.1 


, 16 16.3 


6 


:9j42.1 


; 14 48.4 


11* 8.1 


15 28.7 

j 


12 31.5 


; is 


58.5 


13 5^7 


; lj6 16.5 


8 


9 43,9 


' 14 49J4 


11 9.<9 


15 29.5 


1$ 332 


? 15 


59.0 


U 53.3 


' 16 16.8 


10 


9 45.7 


: 14 50.3 


11 11.7 


15 30.2 


12 34.9 


15 


59.5 


13 55.0 


. 1&17.0 


12 ' 


9 47.6 


14 51.2 


U 13.4 


15 30.9 


12 36,6 


I 16 


0.0 


13 56.6 


' 16 17.2 


14 


•9.49.4 


14 52.2 


11 152 


15 31.6 


12 38.3 


i 16 


0.4 


13 58.2 


i 16 17.5 


16 


' 9 51.2 


14 53,1 


11 16.9 


15 32.4 


12 40,0 


' 16' 


0.9 


,13 59,9 


' 16 17.7 


18 


9 53.0 


14 54.0 


11 18.7 


15 33.1 


12 41.7 


16 


1.4 


14 1,5 


> 16 17.9 


20 


9 54.8 


14 54$ 


11 204 


15 33.8 


12 43.4 


. 16 


1.9 


14 3.1 


: 16 18.1 


22 


9.56.0 


14 56,8 


11 22.2 


15 34.5 


12 45.0 


16 


2,3 


14 4.7 


■ 16 18.3 


H. D. 


0.9 


' 0.5 


. • 0.9 


0.4 


0.9 




0.2 


0.8 


0.1 




Tuesday 19. 


Saturday 23. ; 


Wednesday 27. 


Sunday 31. 


0 


- 9 58^4 


+14 56.7 


-11 24.0 


+15 35.2 


-12 46.7 


+1* 


2.8 


-14 6.4 


' +1J8 18.5 


2 


10 0.2 


, 14 57.6 


1125.7 


15 35.8 


12 48.4 


16 


32 


14 8i0 


i 16 18.7 


4 


10 2J0 


14 58,5 


11 27.5 


15 36.5 


12 50.1 


16 


3.7 


14 9,6 


16 18.9 


6 


JO 3.8 


14 58:4 


11.-292 


15 372 


12 51.8 


16 


4.1 


14 112 


; 16 19.1 


8 


10 5.6 


15 0.3 


11 31,0 


15 37.9 


12 53.5 


i 

16 


4.6 


14 12.8 


' 1^ 19.3 


10 


10 7.4 


15 1.2 


11 32.7 


15 38.6 


12 562 


16 


6.0 


14 14.4 


16 19.4 


12 


, 10 9.2 


15 2,1 


11 34,5 


- 15 392 


12 56.9 


16 


5.4 


14 16.1 


; 16 19.6 


14 


10 11.0 


15 3.0 


•11 36.2 


. 16 39.9 


12. 58,6 


16 


5.8 


14 17.7 


; If 19.8 


16 


;10 12.8 


t 15 3.8 


11 38.0 


15 40.5 


13: 02 


j 10 


6.3 


141,9.3 


; 16 19.9 


1 o 

lo 


10 14.6 


15 4:7 


11 39,7 


15 41,2 


13 L9 


16 


6.7 


14 20.9 


; 16 20.1 


« (JO 1 


10 16.4 


i 15 5.6 


11 41.4 


15 41.8 


13 3.6 


16 


7.1 


14 22.5 


1#20.2 


OA 


10 18.2 


15 6.4 


11 43.2 


15 42.5 


13 5.3 


16 


7.5 


-14 24.1 


+1520.4 
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0.9 


0.4 


0.9 


0.3 


0.8 




02 


0.8 


0.1 




Wednesday 20. 


Sunday 24. 


Thursday 28. 






0 


-10 20.a 


+15 7.3 


-11 44:9 


+16 43.1 


t!3 7,0 


+16~ 


7.9 






2 


10 21.8 


15^ 8.1 


11 46.7 


15 43.7 


13 8.6 


16 


8,3 






4 


10 23.6 


15 9.0 


11 48.4 


15 44.4 


13 10.3 


16 


8.7 






6 


10 25.4 


15 9.8 


11 50.1 


15 45.0 


13 12.0 


16 


9,0 


SEMIDIA^METER. 


8 


10 27.2 


15 10.7 


11 51.9 


16 4Sj6 


13 13(7 


16 


9.4 


. >.,.'. . 




10 


10 29.0 


15 11.5 


11 53.6 


15 40.2 


13 15r3 


16 


9.8 




* 


12 


10 30.8 


15 12.3 


11 55.4 


15 46.8 


13 17.0 


16 10.1 


Oct. 1 


16.01 


14 
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15 13.2 


11 57.1 


16 47.4 


13 18 J 


; 16 10.5 


11 


. 16.06 




10 34.4 
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15 48.0 
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16 10;8 


?1 


! 16.10 
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15 14.8 


12 0.5 
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13 22.0 
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13 23.7 


16 11.5 
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H.D. 


<'• 0.9 


0.4 


0.9 


0.3 


0.8 




0.2 







Note <— »The Equation of Time ia to be applied to the O. M. T. in accordance with the sign as given. 
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15 53.4 
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16 21.9 
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17 28.2 
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18 31.8 


. 15 18.0 
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10 
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16 24.1 
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17 32.3 


15 51,0 


18 35.6 


15 15.3 


12 
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16 25.6 


16 12.9 


17 33.7 


15 50.4 


18 36.9 
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14 
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15 49.8 
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16 
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16 21.7 
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.Thursday 4. 
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Friday 12. 
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16 21.3 
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15 46.0 
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15 8.1 
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15 7.2 
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16 21.1 


16 38.7 


16 9.7 
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15 44.7 
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15 6.2 
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16 40.1 
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Note.— The Equation of Time is to be applied to the G. M. T in accordance with the sign as given. 
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1 40.3 


4 


23 26.3 


2 15.0 


23 25.3 


0 15.7 


23 16.8 


1 42.7 


6 


23 26.4 


2 12.6 


23 25.2 


0 13.2 


23 16.6 


1 45.1 


Q 

O 


23 26.4 


2 10.1 


23 26.1 


0 10.7 


23 16.3 


1 47.6 


in 

JlVI 


23 26.5 


2 7.6 


23 25.0 


0 8.2 


23 16.0 


1 50.0 


19 

i-ti 


23 26.5 


2 5.1 


23 24.9 


0 5.8 


23 15.8 


1 52.5 


14 

Art 


23 26.6 


2 2.6 


23 24.8 


0 3.8 


23 15.5 


1 54.9 


16 


23 26.6 


2 0.1 


23 24.7 


+0 0.8 


23 15.2 


1 57.3 


18 


23 26.7 


1 57.6 


23 24.6 


-0 1.7 


23 14.9 


1 59.8 


20 


23 26.7 


1 55.2 


23 24.4 


0 4.2 


23 14.7 


2 2.2 


22 


-23 26.7 


+1 52.7 


-23 24.3 


-0 6.6 


-23 14.4 


-2 4.6 


H.D. 


0.0 


1.2 


0.1 


1.2 


0.1 


1.2 



Sun's 
Declination. 



Equation 
ofTOnte. 



Wednesday 29. 

m s 
-2 7.1 
2 9.5 

- 2 11.9 

- 2 14.4 



-23 14L1 
23 13.8 
23' 13.5 
23 13.2 



23, 12.9 
23 12.6 
23 12.3 
23: 12.0 



1.6.8 
19.2 
?1.6 
24,1 



23 11.7 
23 11.4 
23 11JL 
23 10.7 
0.2 

Thursday 30, 

-23 10.4 
23 10.1 
23 9.7 
23 9*4 



2 26.5- 
2 283 
2 31.3 
2 3£7 
1.2 



23 9.1 

23 8.7 

23 8,4 

23, 8.0 

23 7r7 

23 7.3 

23 7.0 

23 6.6 
0.2 



2 41.0 
2 43.4 

2 46.3 
2 4&2 
2 50,6 
2 53*0 

2 55.4 

2 57.8 

3 0.2 
3 2.6 

1.2 



Friday 31. 

6,a 
5.9 



-23' 
23 

23 5.5 

23 5.1 

23 4.8 

23 4.4 

23 4.0 

23 3.6 

23 3.2 

23 2.8 

23 2.4 

-23 2.0 
0.2 



-3 5.0 
3 7.4 
3 9.8 
3 12.1 

3 14.5 
3 163 
3 19.3 
3 21.7 

3 24.1 
3 26.4 
3 28.8 
-3 31.2 
1.2 



SEMIDIAMETER 



Dec. 1 
11 
21 
31 



16.26 
16.28 
16.29 
16.30 



Note.— The Equation of Time is to be applied to the O. M. T. in accordance with the sign as given. 

Digitized by Google 



30 



MOON, 1920. 



Right 
Ascension. 



Declination. 



S.D. 



H.P. 



G.1LT, 



Right 
Ascension. 



Declination. 



H. P. 



January 1. 



m s 

25 31 
30 23 
36 16 
40 10 



2 45 6 



2 50 

2 55 

3 0 



292 
293 
294 
296 

298 
298 
300 
301 



303 



3 5 

3 15 10 304 
3 20 15 



305 



+15 48.8 lfi0 
16 , 5,7 J* 
16 22.1 
16 38.2 £ 

16 53.9 1M 

17 *2J2 
17 24.1 JJ 
17 38.5 ttt 



17 52.4 

18 6.0 
18 19.0 
18 31.6 



307 

January %i 



0 


t 3 


25 


22 


307 
309 
310 
311 


f+18 


2 


3 


30 


29 


18 


4 


3 


35 


38 


19 


6 


3 


40 


48 


19 


8 


: 3 


45 


59 


312 
314 
314 
315 


19 


10 


3 


51 


11 


19 


12 


3 


56 


25 




14 


4 


1 


39 


19 


16 


4 


6 


54 


316 
317 
318 
318 


20 


18 


4 


12 


10 


20 


20 


4 


17 


27 


20 


2i 


4 


22 


45 


20 



6.3 



4 28 • 3 
4 33 22 
4 38 42 
4 44 2 



49 23 
54 44 
0 6 
5 28 

10 50 
16 12 
21 34 
26 57 



319 
320 
320 
321 

321 
322 
322 



322 



323 
322 

January 4 



5 32 19 
5 37 41 
5 43 3 

5 48,25 

5 53 47 

5 59 8 

6 4 29 
6 9# 

6 15 9 
6 20 28 
6 25 46 
6 31 4 
6 36 20 



322 
322 
322 
322 

321 
321 
320 
320 

319 
318 
318 
316 



1;4 
8.6 



116 
111 
105 
100 

95 
89 
84 
78 

72 
66 
61 

55 



January 

+20 26.8 
20 31.6 
20, 39.9 
20 39.6 



20 42.6 
20 45.0 
20 46.9 
20 48.0 



20 48.6 
20 48.6 
20 47.9 
20 46.6 



+20-44.6 
20 42.1 
20 38.9 
20 35.1 

20 30.7 
20 25.6 
20 20.0 
20 13.7 

20 6.9 
19 59.4 
19 51:4 
19 42.8 
+1^ 33.6 



16.5 
16.5 
16.5 
16.5 

16.5 
16.5 
16.5 
I6.fr 

16.6 
16.6 
16.6 
16.6 



16.6 
16.6 
16,6 
16.6 

16.6 
16.6 
16.6 
16.6 

16.6 
16.6 
16.6 
16.6. 



16.6 
16.6 
16.6 
16.6 

16.6 
16.6 
16.6 
16.6 

16.6 
16.6 

16;6: 
16:6 
;16.6 



60:4 
60.4 
60.5 
60.5 

60.5 
60.6 
60.6 
60.7 

60.7 
60.7 
60.8 
60.8 



60.8 
60.8 
60.9 
60.9 

60.9 

eo.^ 

60:9 
60.9 

6i;o 

61.0 
61.0 
61.0 



January 5. 



/ 




h 


h 


m 


8 




* 






t 




16,3 


59.8 


0 


6 


36 


20 


316 
316 
314 
313 


+19 


33.6 


98 
103 
109 
114 


16.6 


60.9 


16.3 


59.8 


2 


6 


41 


36 


19 


23.8 


16.6 


60.8 


16.3 


59.9 


4 


6 


46 


52 


19 


13.5 


16J6 


60.8 


16.4 


59.9 


6 


6 


52 


6 


19 


2.6 


16.6 


60.8 


16.4 


60.0 


8 


6 


57 


19 


312 
311 
310 
309 


18 


51.2 


119 
124 
130 
135 


16.6 


60.8 


16.4 


60.0 


10 ; 


7 


2 


31 


IS 


39.3 


16.6 


60.7 


16.4 


60.1 


12 


7 


7 


42 


18 


26.9 


16.6 


60.7 


16.4 


60.1 


14 


7 


12 


52 


18 


13.9 


16.6 


60.7 


16.4 


60.2 


16 


7 


18 


1 


307 
307 
305 
304 


18 


0.4 


130 
144 
149 
154 


16.5 


60.6 


16.4 


60.2 


18 


7 


23 


8 


17 


46.5 


16.5 


60.6 


16.5 


60.3 


20 


7 


28 


15 


17 


32.1 


16.5 


60.5 


16.5 


60.3 


22 


7 


33 


20 


17 


17.2 


16.5 


60,6 



0 
2 
4 
6 

8 
10 
12 
14 

16 
18 
20 
22 



0 

2 
4 
6 

8 
10 
12 
14 

16 
18 
20 
22 



0 

2 
4 
6 

8 
10 
12 
14 

<16 
18 
20 
22 
24 



January 6: 



7 38 24 ^ 
7 43 26 ™ 
7 48 27 301 
7 53 27 



300 
298 



7 58 ^5 

8 3 22 
8 8 18 
8 13 12 

8 18 5 
8 22 56 
8 27 46 
8 52 34 



8 37 21 
8 42 7 
8 46 51 
8 51 34 

8 56 15 

9 0 55 
9 5 33 
9 10 10 

9 14 46 
9 19 20 
9 23 53 
9 28 25 



297 
296 
294 
293 



+17 1.8 
16 46.0 
16 29.8 
16 13.2 

15 56.1 

16 38.7 
15 20.9 
15 2.7 



291 
290 
288 
287 

January 7 



14 44.2 
14 25.3 
14 6.1 
13 46.6 



284 
283 
281 

280 
278 
277 
276 



+13 26.8 
13 6.6 
12 46.3 
12 25.6 

12 4.7 
11 43.5 
11 22.2 
11 0.6 



10 38.8 
10 16.8 
9 54.6 
9 32.3 



274 
273 
272 
270 

January 8. 



9 32 55 
9 37 24 

9 .41 52 268 
9 46,18 



266 
266 



9 50 44 
9:55 8 
9 59 30 
10 3 52 

10' 8 13 
10 .12 32 
10 16 50 
10 21 8 
10 25 24 



264 
262 
262 
261 

259 
258 
258 
256 



+ 9 9.8 
8 47.1 

' 8 24.4 
8 1.5 

7 38.5 

7 15.3 

6 52.1 

6 28.8 

6 5.5 
5 42.1 

. 5 18.6 
4 55.1 

+ 4 31.5 



158 
162 
166 
171 

114 
178 
182 
185 



192 
195 
198 



202 
203 
207 

209 

212 
213 
216 

218 

220 
222 
223 
225 



227 
227 
229 
230 

232 
232 
233 
233 

234 
235 
235 
236 



16.5 

16.5 
16.5 
16.5 

16.k 
16.4 
164 
16.4 

16.4 
16.4 
16.3 
16J3 



16.3 
16.3 
16.3 
16.3 

16.2 
16.2 
16.2 
16.2 

16.2 
16.1 
16.1 
16.1 



16.1 
16.1 
16.0 
16.0 

16i) 
16.0 
16.0 
15.9 

15.& 
15.9 
15.9 
15.9 
15.fe 



60.5 
60.4 
60.4 
60.3 

60.2 
60.2 
60.1 
60.1 

60.0 
60.0 
59.9 
59.8 



59.8 
59.7 
59.7 
59.6 

59.5 
59.5 
59.4 
59.3 

59.2 
59.2 
59.1 
59.0 



58.9 
58.9 
58.8 
58.7 

58.6 
58.6 
58.5 
58.4 

58.3 
58.2 
58.2 
58.1 

5ao 



-i Futt Moon, Jan. 5* 9*».5»v 



Digitized by 



Google 



MOON, 1920. 



Right 

Ascension. 



Declination. 



H.P. Q.M.T. 



Right 
Ascension. 



Declination. 



S. D. 


H.P. 


1 1 

15.0 


54.9 


15.0 


54.8 


15.0 


54.8 


14.9 


54.7 


14.9 


54.7 


14.9 


54.7 


14.9 


54.6 


"14. <J 
±4,»J 


04.0 


14.9 


54.6 


14.9 


54.5 


14.9 


54.5 


14:9 


54.5 



January 9. 



h m a 

10 25 24 
10 29 39 
10 33 58 
10 38 6 

10 42 19 
10 46 30 
10 50 41 
10 54 50 

10 58 59 

11 3 7 
11 7 15 
11 11 21 



256 
254 
253 
253 

251 
251 

249 
249 

248 
248 
240 
246 



+ 4 31.5 

4 8.0 
3 44.4 
3 20.8 

2 57. 2 
2 33.6 
2 10.0 
1 46.5 



235 
236 
236 
236 

286 
236 
285 
235 



0 59.5 ^ 
+ 0 12.7 ^ 



January 10: 



11 15 27 ' 
11' 19 32 
11 23 37 2£ 
11 27 41 ** 

11 31 44 
11 35 47 
11 39 49 
11 43 51 



248 
242 
242 
241 



11 47 52 
11 51 53 
11 55 53 
11 59 53 



- 0 10.6 
0 33.8 

0 57.0 

1 20.1 



232 
282 
281 

229 



1 48 0 229 

2 5.9 » 

2 28.7 ^ 



3 140 
3 36.4 

3 58. 7 

4 20.9 



12 3 53 , 
12 7 52 ; 
12 11 51 ; 
12 15 50 ; 

12 19 48 , 
12 23 46 
12 27 44 
12 31 42 ^ 

12 35 39 9S7 
12 39 36 
12 43 34 ** 
12 47 ai gj 



241 
240 
240 
240 

January ll l : 

- 4~43.0 
5 4.9 
5 26.7 
5 48.3 



238 



223 
222 
221 



219 
$18 
$16 
215 



211 
210 

207 



6 9,6 
6 31.1 

6 52.2 

7 13.2 



7 33.9 „ 

7 54.6 ^ 

8 15.0 »J 
8 35.2 ™ 



12 51 28 
12 55 25 

12 59 22 

13 3 19 

13 7 16 
13' 11 13 
13 15 10 
13 19 7 

13 23 4 
13 27 1 
13 30 59 
13 34„56 
13 38 54 



January 1^: 

8 55.3 

9 15.1 
9 34.7 
9 542 



237 
237 
237 
237 

,237 
237 
23? 
237 

237 
238 
237 
238' 



10 13L4 
10 32.4 

10 51.2 

11 j 9.8 



198 
196 
195 
192 

190 
188 
186 
183 



1128.1 • 

11 46.2 ^ 

12 21.7 *I* 
^12 39.1 a74 



15.3 
15.8j 
15:8 
15.8 

15.7 
15.7 
15.7 
15.7 

15.7 
15.6 
15.6 
15.6 



15.6 
15.6 
15.5 
15.5 

15.5 
15.5 
15.5 
15.4 

15,4 
15:4 
15.4 
15:4 



15.3 
15.3 
1£.3 
15.3 

15,3 
153 
15 f 2 
15.2 

15.2 
15.2 
15.2 
15.2 



15.1 
15.1 
15.1 
15.1 

15.1 
15.1 
15.1 
15.0 

15.0 
15:0 
15.0 
15.0 
15.0 



58.0 
57.9 
57.8 
57.8 

57.7 
$7.6 
57.5 
57.5 

57.4 
57.3 
57.2 
5T.2 



57.1 
57.0 
56.9 
56.8 

56.8 
56.7 
56.6 
56.6 

56.5 
56.4 

5tt.3 



56.2 
56.1 
56.1 
56.0 

55.9 
55.9 
55.8 
55.8 

55.7 
55.6 
55.6 
55.5 



&.5 
55.4 
55.4 
1.3 

55.3 
55.2 
55.1 
55.1 

581.1 
55.0 
55.0 
54.9 
54.9 



h 
0 
2 
4 
6 

8 

ia 

IS 

14 

16 
18 

20 
22 



0 
2 
4 
6 

8 
10 
12 
14 

16 
18 
20 
22 



0 

2 
4 
6 

8 
10 
12 
14 

16 
18 
20 
22 



0 

2 
4 
6 

i 

10 

12 

14' 

16 

13 
20 
22 
24 



January 13. 



238 



m s 

38 54 
42 52 _ 
46 50 ^ 
50 48 ?? 



240 



54 47 
58 45 

2 44 

6 44 ^ 

10 43 240 

14 43 m 
18 43 ^ 

22 43 If 



-12 39.1 

12 56.3 

13 13.2 
13 29.8 

13 46.2 

14 2.4 
14 18.2 
14 33.8 



14 26 44 
14 30 45 
14 34 47 
14 38 - 48 

14 42 50 
14 46 53 
14 50 56 
14 54 59 

14 59 2 

15 3 6 
15 7 10 
15 11 15 



241 lO 

January 14. 



15 
15 
15 
15 

15 
15 

15, 
15 

tL5 
15 
15 
16 



15 20 
19 26 
23 31 
27 38 

31 44 
35 51 
39 59 
44 6 

48 15 
52 23 
56 i32 
0 41 



4^1 
9 1 
13 11 
17 22 

21 33 
25 44 
29 55 
34 7 

38 20 
42 32 
46 45 
50 58 
55 11 



241 
242 
241 

242 

243 
243 
243 

243 



244 
244 
245 
245 

January 15, 



246 
245 
247 
246 

247 
248 
247 
249 

248 
249 
£49 
250 



250 
250 
251 
251 

251 
251 
252 
253 

252 
253 
253 
253 



14 49.1 m 

15 4.2 J* 
15 19.0 !f? 
15 33.5 ™ 



-15 47.7 
16 1.6 
16 15.2 
16 28.5 

16 41:6 

16 54.3 

17 6.7 
17 18.8 



17 30.6 
17 42.1 

17 53.2 

18 4.1 



139 
136 
133 
131 

127 
124 
121 
118 

115 
111 
109 
105 



-18 14.6 
18 24.8 
18 34.6 
18 44.1 

18 53.3 

19 2.2 
19 10.7 
19 18.8 

19 26.6 
19 34.1 
19 41.2 
19 47.9 



102 
98 
95 

92 

89 
85 
81 
78 

75 
71 
67 
64 



January 16. 

-19 54.3 
20 0.3 
20 6.0 
20 11.2 



20 16.2 
20 20.7 
20 24.9 
20 28.7 

20 32.1 
20 35.2 
20 37.8 
20 40.1 
-20 42.0 



14.9 1 


&4 


14.9 


54.4 


14.8 


54.4 


14.8 


54.4 


1A ft 


O4.0 


1A Q 

14. o 


K.A O 

04. 0 


14. o 


tZA O 

O4.o 


14.8 


54.3 


1A Q 
14. o 


X.A O 


~1A ft 
14. o 


Ka 9 
04.Z 


1A Q 

14.o 


K.A O 

04. Z 


14.8 


54.2 


14.8 - 


54.2 


14 8 


54.2 


14.8 


54.2 


14.8 


54.1 


14.8 


54.1 


14.8 


54.1 


14.8 


54.1 


14.8 


54.1 


14.8 


54.1 


14.8 


54.1 


14.8 


54.1 


14.8 


54.1 


14.8 


54.1 


14.8 


54.1 


14.8 


54.1 


14.8 


54.1 


14.8 


54.1 


14.8 


54.1 


14.8 


54.1 


14.8 


54.1 


14.8 


54.1 


143 


54.1 


14.8 


54.1 


14.8 


54.1 


14.8 


54.1 



Last Quarter, Jan. 12* 12* 9°». 



Digitized by 



Google 





Right 
.v. Asqenste*. . 










Right 
. . Ascension. • 








G.M.T. 


Peclination.- • 


S. D. 


H.P. 


G.M..T. 


..Declination*.' 


: S. D. 





January 17. 



January 21. 



.h m s 

,16 56 11 Km]' 

,ir s -38™. 

17 7 52 ** 



17 12 
17 16 
17 20 
17 24 

17 29 
17 3ft 
17 37 
17 41 



254 
254 
255 1 
254 



t:20 42.0 
%0 43,6 

k 20 44.7 
JO 46.5 

20 45.8 
20 46.8 
45*4 
44.6 



20 43.4 
20 41.9 
tO 39,© 
20 37.5 



255 
255 
255 
255 

January 18 



17 46 3 
17 50 18 
17 54 33 

17 58 48 

18 3 3 
1$ 7 18 
18 11 33 
18 15 48 

18 20 3 
18 24 17 
18 28 32 
18 32 47 



18 37 1 
18 41 16 
18 45 30 
18 49 44 

18 53 58 

18 58 12 

19 2 25 
19 6 39 

19 10 52 
19 15 5 
19 19 17 
19 23 30 



19 27 42 
19 31 54 
19 36 6 
19 40 17 

19 44 28 
19 48 39 
19 52 50 

19 57 0 

20 1 10 
20 5 20 
20 9 29 
20 13 39 
20 17 48 



255 1 
355 
255 
255 

35* 

255 
255 
255 

254 
255 
255 



^20 34.8 
20 31.7 
20 28.1 
20 24.2 

20 19.9 
20 15.2 
20 10.2 
20 4.7 

19 58.8 
19 52.6 
19 46.0 
19 39.0 



254 

January 19. 



255 
254 
254 
254 

254 
253 
254 
253 



-19 31.6 
19 23.9 
19 15.8 
19 | 7.3 

18 58.4 
18 49.1 
18 39.5 
18 29.6 



06 



104 



18 19.2 1rtfi 
18 8.6*?? 
17 57.5 
17 46.1 £ 



253 
252 
253 
252 

January 20. 



252 
252 
251 
251 

251 
251 
250 
250 

250 
240 
250 
249 



-17 34.4 
17 22.3 
17 9,9 
16 57.1 

16 44.0 
16 30.6 
16 16.8 
16 2.8 



121 
124 
128 
131 

134 
138 
140 
144 



15 48.4 1J7 
15 33.7 
15 18.6 
15 3.3 J? 
-14 47.7 156 



14,8' 
14:8 
14.8 
14,8 , 

14 f 8 [ 
1418 
14,8 
14.8 

14,8 ! 
14.8' 
14.8 
14,8 



.14.8 
14.8 
14:8 
14.8 

14.8 
14.8 
14.8 
14.9 

14.9 
14.9 
14.9 
14.9 



14.9 
14.9 
14.9 
14.9 

14.9 
14.9 
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2.9 
7.5 



February 13. 



116 

112 

109 
106 

103 
99 
95 
93 



T 20 19.0 
20 22.1 
20 24.8 
20 27.1 

20 29.1 
20 30.7 
20 31.9 
20 32.7 

20 33.1 
20 33.2 
20 32.9 
20 32.2 
-20 31.1 



15.0 
16-0 
15.0 
15.0 

W>.0 
15.0 
}4.9 
W.9» 

14.9 
14.9 
U.9 
14.9 



14.9 
14.9 
14.9 
14.9 

L4.9 
14.9 
14.8 
14.8; 

14.8 
14.8 
14.8 
14.8 



14.8 
14.8 
14.8 
14.8 

14.8 
14.8 
14.8 
14.8 

14.8 
14.8 
14.8 
14.8 



14.8 
14.8 
14.8 
1;4.8 

14.8 
14.8 
14.8 ■ 
14.8 

14.8 
14.8 
14.8 
14.8 
14.8 



55.0 
64.9 
54.9 
54.9 

54.8 
54.8 
54.7 
64.7 

54.7 
54.6 
64.6 
54.6 



54.5 
54.5 
64.5 
64.5 

64.4 
64.4 
54.4 
64.4 

W.3 
54.3 
54.3 
54.3 



54.3 
54.3 
64.3 
54.2 

54.2 
54.2 
54.2 
64.2 

54.2 
54.2 
54.2 
54.2 



54.2 
54.2 
54.2 
54.2 

54.2 
64.2 
54.2 
54.2 

642 
54.2 
54.3 
54.3 
54.3 



8 
10 
12 
14 

16 
18 

20 
22 



0 
2 
4 
6 

8 
10 
12 
li 

16 
18 

t>20 
22 



0 
2 
4 
6 

8 
10 
12 
14 

16 
18 
20 
22 



0 
2 
4 

6, 



1< 

M 

16 
18 
20 
22 
24 



February 14. 



h xn 
17 29 
17 34 
17 38 
17,42 

17 46 
17 51 
17 55 

17 59 

18 3 
18 7 
18 12 
18 16 



254 
^53 
254 
254 



254 
254 
254 
254 



-20 31.1 
20 29.6 
20 27.8 

1 20 25.5 

20 22.9 
20 19.9 
20 16.5 
20 12.7 



20 8.6 

20 4.0 

19 59.1 

19 53.8 



18 20 40 
18 24 54 
18 29 8 
18 33 21 

18 37 35 
18 41 49 
18 46 3 
18 50 16 

18 54 30 
18 58 43 



254 
254 
254 
254 

(February 15. 

-19 48.1 
19 42.0 
; 19 35.6 
19 28.8 



19 
19 



2 56 
7 9 



254 
254 
253 
254 

254 
254 
253 
254 

253; 
253 
1253 
253 



72 



19 21.6 „. 

19 14.0 ; 
19 6.1 I 
18 57.? 

. 18 49.1 
18 40.1 
18 30.7 
18 20.9 



87 

90 

94 
. 98 
101 



February 16. 



19 11 22 
19 15 35 
19 19 48 
19 24 1 

19 28 13 
19 32 25 
19 36 37 
19 40 49 s 



253 
253 
253 
252 

252 
252 
252 
^2 



19 45 1 

( 19 49 13 
19 53 24 
19 57 36 



-18 10.8 
18 0.3 
17 49.4 
17 38.2 



105 
109 
112 
115 



17 26.7 
17 14.8 
, 17 1 2.5 
16 49.9 



16 37.0 
16 23.8 
16 10.2 
15 56.3 



252 
251 
252 
251 

February 17 



119 
123 
126 
129 

182 
136 
139' 
143 



20, 1 

20 5 
20 10 
20,14 

20 18 
20 22 
20 26 
20 31 

20 35 10 
20 39 19 
20 43 29 
20 47 38 
20 51 47 



251 
250 
251 
251 

250 
250 
250 
250 

249 
250 
249 
249 



^15 42.0 < 
15 27.4 Jf? 
15 12.6 4 ® 

14 n A !£ 



. 14 41.9 
14 26.1 
14^0.0 
13 53.6 



158 
161 
164 
1«7 



170 

173 



13 36.9 

13 19.9 
.13| 2.6 7 
,12 45.1 ™ 
-12 27.3 _ 8 



Last Quarter, Feb v ll*.8* 49f. 



Digitized by Google 
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MOON/1^& 



RigM ; , 
Ascension. 



t>eclinatkm. 



rii p. 



G.M.T. 



- Rigbt . 
Ascension. 



Declination. 



S. D. 



EL P. 



February 1$. 



February 22. 



h m s 
20 51 47 

20 55 56 

21 0 5 
21 4 14 



249 
249 
249 
248 



21 8 22 ^ 
21 12 31 'J2 
21 16 39 
21-20 48 *£ 

21 24 56 
21 29 4 
21 33 12 
21 37 20 



248 
248 
248 
248 



-12 27.3 
12 9.2 
11 50.9 
11 32.3 

11 13.4 
10 54.3 
10 35.0 
10 15.4 

9 55.6 

9 35.6 

9 15.4 

8 55.0 



21 41 28 
21 45 36 
21 49 44 
21 53 52 

21 58 0 

22 2 8 
22 6 16 
22 10 24 

22 14 32 
22 18 40 
22 22 48 
22 26,57 



February ID. 

8 34.3 
8 13.5 
7 52.4 
7 31.2 

7 9.8 
6 48.2 
6 26.5 
6 4.6 



248 
248 
248 
248 

248 
248 
248 
248 



5 42.6 
5 20.4 
4 58.1 
4 35.6 



0 


22 


31 5 


249 
248 
249 
250 


- 4 


2 


22 


35 14 


3 


4 


22 


39 22 


3 


6 


22 


43 31 


3 


8 


22 


47 41 


249 
250 
249 
251 


2 


10 


22 


51 50 


2 


12 


22 


56 0 


1 


14 


23 


0 9 


1 


16 


23 


4 20 


250 
251 
251 
251 


1 


18 


23 


8 30 


0 


20 


23 


12 41 


- 0 


22 


23 


16 52 


+ 0 



248 
248 
249 
248 

February 20. 

13.0 
50.3 
27.5 
4.6 

41,6 
18.5 
55.4 
32.2 

8.9 



1.3 



February 21. 



208 
211 
212 
214 

216 
217 
219 
220 

222 
223 
225 



227 
228 
229 
230 

231 
231 
232 
233 

234 
234 
234 
234 



23 21 3 

23 25 15 
23 29 27 
23 33 39 

23 37 52 
23 42 6 
23 46 20 
23 50 34 

23 54 49 
23 59 4 
0 3 20 
0 i 36 
0 11 53 



252 
252 
252 
253 

254 
254 
254 
255 

255 
256 
256 
257 



0 24.7 

0 48.2 

1 11.7 
1 35.2 



1 58.7 

2 22.2 

2 45.6 

3 9.0 

3 32.4 

3 55.8 

4 19.1 

4 42.3 

5 5.4 



235 
235 
235 
235 

235 
234 
234 
234 

234 

233 
232 
231 



15.2 
15.3 
15.3 
15.3 

15.3 
15.a 
15.3 
15.3 

15.3 
15.4 
15.4 
15.4 



15.4 
15.4 
15.4 
15.4 

16.5 
15.5 
15.5 
15.5 

15.5 
15.5 
15.5 
15.5 



15.5 
15.6 
15.6 
15.6 

15.6 
15.6 
15.6 
15.6 

15.6 
15.7 
15.7 
15.7 



15.7 
lfc.7 
15.7 
15.7 

15.7 
15.7 
15.8 
15.8 

15.8 
15.8 
15.8 
15.8 
15.8 



55.9 
55.9 
66.0 
66.0 

66.0 
66.1 
56.1 
6*.2 

tt.2 
56.3 
56.3 
66.4 



56.4 
66.5 
56.5 
56.6 

56.6 
56.6 
56.7 
66.7 

66.8 
56.8 
56.9 
56.9 



57.0 
57.0 
57.1 
57.1 

57.1 
57.2 
57.2 
67.3 

57.3 
57.4 
57.4 
57.4 



57.5 
57.5 
57.6 
57.6 

57.6 
57.7 
57.7 
67.8 

57.8 
57.8 
57.9 
57.9 
57.9 



h 
0 
2 
4 
6 

8 
10 
12 
14 

16 
18 
20 
22 



0 
2 
4 
6 

8 
10 
12 
14 

16 
18 
20 
22 



0 
2 
4 
6 

8 
10 
12 
14 

16 
18 
20 
22 



0 
2 
4 
6 

8 

10 
12 
14 

16 
18 
20 
22 
24 



b. to. 8 
0 11 ,63 
0 16 11 
0 20 29 
0 24 48 

0 29 7 
0 33 27 
0 37 48 
0 42 9 

0 46 32 
0 50 55 
0 55 18 
0 59 43 



258 
258 
259 

259 

200 
261 
261 



263 
263 
265 
265 



+ 5 5.4 

5 28.5 

5 51.5 

6 14.3 

6 37.1 

6 59.7 

7 22.2 

7 44JB 

8 6.9 
8 28.9 

8 50.8 

9 12.6 



14 8 
1 8 34 
1 13 1 
1 17 29 



February 23. 

h 9 34.1 
9 55.5 
10 16.7 
10 37.6 



266 
267 
268 



21 57 
26 26 
30 57 
35 28 

39 59 
44 32 
49 6 
53 41 



299 
271 
271 
271 



10 58.3 

11 18.8 
11 39.1 

11 59 J 

12 18JS 
12 38.3 

12 57.5 

13 16.4 



273 
274 
275 
275 

February 24 



231 
230 
228 
228 

226 
225 
224 
223 

220 
219 
218 
215 



214 
212 

209 
207 

205 
203 
200 
197 

195 

192 
189 
187 



1 58 

2 2 
2 7 
212 



35 33 
40 17 
45 1 
49 47 



277 
277 
278 
279 

280 
281 
282 
283 

284 
284 
286 
286 



+13 35.1 

13 53.4 

14 11.4 
14 29.1 

14 46.4 

15 3.5 
15 20.1 
15 36.4 

15 52.4 

16 7.9 
16 23.1 
16 37.9 



2 54 33 

2 59 21 

3 4 9 
3 8 58 



February 25. 

+16 52.3 
17 6.3 
17 19.8 
17 33.0 



3 13 48 
3 18 38 
3 23 30 
3 28 22 



3 33 15 
3 38 9 
3 43 3 
3 47 59 ~ 
3 52 55 296 



290 

290 
292 
292 
293 

294 
294 



17 45.7 

17 58.0 

18 9.8 
18 21.2 

18 32.1 
18 42.5 

18 52.5 

19 2.0 
+19 11.0 



183 
180 
177 
173 

171 
166 
163 
160 

155 
152 
148 
144 



140 
135 
132 
127 

123 
118 
114 
109 

104 
100 
95 
90 



15.8 
15.8 
15.8 
15.8 

15.9 
15.9 
15.9 



57.9 
58.0 
58.0 
58.1 

68.1 
58.1 
58.2 



JLO.a 




15.9 


58.2 


15.9 


58.3 


15.9 


58.3 


15.9 


58.3 


15.9 


58.3 


15.9 


58.4 


JLO.if 


KQ A 


15.9 


58.4 


16.0 


58.5 


16.0 


58.5 


xu.yj 


KG K 
OO.xf 


1ft O 


KG K 


16.0 


58.6 


16.0 


58.6 


16.0 


58.6 


16.0 


58.6 


16.0 


58.7 


16.0 


58.7 


16.0' 


58.7 


16.0 


58.7 


16.0 


58.8 


lfi.O 


58.8 


16.1 


58.8 


16.1 


58.8 


16.1 


58.9 


16.1 


58.9 


16.1 


58.9 


16.1 


58.9 



16.1 
16.1 
16.1 
16.1 

16.1 
16.1 
16.1 
16.1 

16.1 
16.1 
16.1 
16.1 
16.1 



58.9 
59.0 
59.0 
59.0 

59.0 
59.0 
59.0 
59.1 

59.1 
59.1 
59.1 
59.1 
59.1 



New Moon, Feb. 19* 9»» 35". 
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Right 
Ascension. 



Declination. 



S. D. 



H. P. G. M. T. 



February 26. 



m s 

52 55 
57 51 
2 48 
7 46 



296 
297 
29S 
298 

299 
299 
300 
301 

300 
301 
302 
301 



+19 11.0 
19 19.5 
19 27.5 
19 35.0 

19 42.0 
19 48.5 
19 54.5 

19 59.9 

20 4.9 
20 9.3 
20 13.2 
20 16.5 



February 27. 



4 57 S 

5 7 54 ?$ 

■5-12! 56 
5 17 58 
5 23 1 
5 28 4 



302 
303 
303 
302 



303 



5 33 

58 2 9 302 

5 43 11 302 

5 48 13 



302 



+20 19.& 
20 21.6 
20 23.3 
20 24.5 

20 i5J 
20 25.2 
20 24.8 
20 23.8 

20 22.3 
20 *0.2 
20 17.6 
20 14.4 



5 53 

5 58 

6 3 
6 8 

6 13 
6 18 
6 23 
6 28 

6 83 
6 88 
6 43 
6 48 



6 53 

6 58 

7 3 
7 8 

7 12 
7 17 

7 22 
7 27 



February 28. 

+20 10.7 
20 6.5 
20 1.7 
19 $6.4 



302 
302 
301 
301 



301 
300 
300 
299 



19 50.6 
19 44.2 
19 $7.4 
19 30.0 



19 22.1 
19 13.7 
19 4.8 
18 55.4 



7 32 24 
7 37 14 
7 42 4 
7 46 53 
.7 51 40 



299 
298 
297 
297 

February 29. 



1+18 45.5 
18 35.1 
18 24.2 
18 12.9 

18 1.1 
17 48.8 
17 36.1 
17 23.0_ 

17 9.4 
16 55.4 
16 40.9 
16 26.1 
+16 10.8 



104 

109 
113 
118 

123 
127 
131 
136 



16.1 
16.1 
16.1 
16.1 

16.2 
16.2 
16.2 
16.2 

16.2 
16.2 
16.2 
16.2 



16.2 
16.2 
16.2 
16.2 

16.2 
16.2 
16.2 
16.2 

16.2 
16.2 
16.2 
16.2 



16.2 
16.2 
16.2 
16.2 

16.2 
16.2 
16.2 
16.2 

16.2 
lfr.2 
16.2 
16.2 



16^2 
16.2 
16.2 
16.2 

16.2 
16.2 
16,2 
16.2 

16.2 
16)1 
16.1 
16,1 
16.1 



59.1 
59.1 
59.2 
59.2 

59.2 
59.2 
59.2 
59.2 

59.2 
59.2 
59.2 
59.2 



59.3 
59.3 
59.3 
59.3 

59.3 
59.3 
59.3 
59.3 

59.3 
59:3 
59.3 
59.3 



59.3 
59.3 
59.3 
59.3 

59.3 
59.3 
59.3 
59.3 

59.3 
59:3 
59.3 
59.3 



59.3 
59.3 
59.2 
59.2 

5&.2 
59.2 
59.2 
59.2 

59.2 
59.2 
59.1 
59.1 
59.1 



flight 
Ascension. 



Declination. 



S. D. 



H. P. 



h 
0 
2 
4 
6 

a 

10 
12 
14 

16 
18 
20 
22 



0 
2 
4 



8 
10 
12 
14 

16 
18 
20 
22 



0 
2 
4 
6 

8 
10 
12 
14 

16 
18 
20 
22 



0 
2 
4 
6 

8 
10 
12 
14 

16 
18 
20 

22 
24 



March 1. 



h in s 
7 51 40 

7 56 28 

8 1 14 
8 5 59 

8 10 43 
8 15 27 
8 20 9 
8 24 51 

8 29 31 
8 34 11 
8 38 50 
8 43 28 



■$'48 
8 52 

8 57 

9 1 

9 6 
9 10 
9 15 
9 19 

9 24 
9 28 
9 33 
9 37 



9 42 
9 46 
9 51 
9 55 

9 59 
10 4 
10 8 
10 12 

10 17 
10 21 
10 25 
10 30 



10 34 31 
10 38 47 
10 43 3 
10 47 19 



288 
286 
285 
284 

284 
282 
282 
280 



+16 10.8 

15 55.2 
15 39.2 
15 22.8 



15 6.0 
14 48.9 

14 314 178 

14 13.6 ;™ 



279 
278 
277 

March 2 



13 55.4 
13 36,9 
13 18.2 
12 59.1 



182 

185 
187 
191 
194 



276 
275 
27* 
273 

273 
?71 
271 

269 



+12 39.7 
12 20.1 
12 0.2 
11 40.0 

11 19.6 
10 58.9 
10 38.0 
10 16.9 



196 
199 
202 
204 



207 



211 
213 



269 
268 
267 
266 

March 3. 



9 55.6 
9 34.1 

9 124 219 

8 50.5 *J? 



215 
217 



221 



265 
265 
264 
263 

262 
261 
261 
260 



+ 8 28.4 
8 6.2 
7 43.8 
7 21.3 

6 58.7 

6 36.0 

6 13.1 

5 50.1 



259 
259 
258 
257 

March 4. 



27.1 
4.0 
40.8 
17.5 



256 
256 
256 
254 



10 51 33 255 

10 55 48 *£ 

11 0 1 

ll 4 14 



253 
253 
253 



11 8 27 
11 12 39 
11 16 51 
11 21 2 
11 25 13 



252 
252 
251 
251 



+ 3 54.2 

3 30.8 

3 7.4 

2 44.0 

2 20.6 

1 57.2 



33.7 
10,3 



222 
224 
225 
226 

227 
229 



230 



233 



234 
234 
234 
234 

234 
235 
234 
234 



0 46.9 M 
0 23.5 *J 
+ 0 0.2?? 

" 0 23 1 ^ 
- 0 46.4 233 



16.1 
16.1 
16.1 
16.1 

16J 
16.1 
16.1 
16.1 

16.1 
16.1 
16.1 
16.1 



16.1 
16.0 
16.0 
16.0 

16.0 
16.0 
16.0 
16.0 

16.0 
16.0 
16.0 
16.0 



15.9 
15.9 
15.9 
15.9 

15.9 
15.9 
15.9 
15.9 

15.9 
15.8 
15.8 
15.8 



15.8 
15.8 
15.8 
15.8 

15.8 
15.7 
15.7 
15.7 

15.7 
15.7 
15.7 
15.7 
15.6 



59.1 
59.1 
59.1 
59.1 

59.0 
59.0 
59.0 
59.0 

58.9 
58.9 
58;9 
58.9 



58.8 
58.8 
58.8 
58.7 

58.7 
58.7 
58.7 
58.6 

58.6 
58.5 
58.5 
58.5 



58.4 
58.4 
58.4 
58.3 

58.3 
58.2 
58.2 
58.2 

58.1 
58.1 
58.0 
58.0 



57.9 
57.9 
57.8 
57.8 

57.7 
57.7 
57.6 
57.6 

57.5 
57.5 
57.4 
57.4 
573 



26455°— 1920- 



First Quarter, F(*b. 26* ll* 50» 
Full Moon, Mar. 4<i 9* 13=». 



Digitized by 



Google 
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MOON, 1920. 



Right 
Ascension. 



Declination. 



S. D. 



B. P. 



G.M.T, 



Right 
Ascension. 



Declination. 



S, D. 


H.P. 


15.0 


54.9 


15.0 


54.9 


15.0 


54.9 


15.0 


54.8 


15.0 


54.8 


14.9 


54.7 


14.9 


54.7 


14.9 


54.7 


14.9 


54.7 


14.9 


54^6 


14.9 


54.6 


14.9 


54.6 


14.9 


54.5 


14.9 


54.5 


14.9 


54.5 


14.9 


54.5 


14.9 


54.5 


14.9 


54.4 


14.9 


54/4 


14.8 


54.4 


14,8 


54.4 


14.8 


54.4 


143 


54.3 


14.8 


54.3 



March 5. 



h m s 

11 25 13 
11 29 23 
11 33 33 
11 37 42 

IX 41 51 
11 46 0 
11 50 9 
11 54 17 



250 
250 
249 
249 

249 
249 
248 
248 



11 58 25 

12 2 32 f% 
12 6 40 £! 

12 io 47 !?: 



0 46.4 

1 9.6 
1 32.7 

1 55.7 

2 18.7 

2 41.6 

3 4.3 
3 27.0 



232 
231 
230 
230 



227 
227 
225 



3 49.5 

4 12.0 225 
4 34.3 
4 56.4 



221 
221 



March 6. 



12 14 54 
12 19 0 
12 23 7 
12 27 13 

12 31 19 
12 35 25 
12 39 31 
12 43 37 



246 

247 
246 
246 

246 

246 
246 
246 



12 47 43 245 
12 51 48 ~ 
12 55 54 »2 
12 59 59 ** 



- 5 18.5 

5 40.3 

6 2.1 
6 23.6 

6 45.0 

7 6.2 
7 27.3 
7 48.1 



8 8.8 
8 29.3 205 

8 49.5 

9 9.6 



198 



March 7. 



13 
13 
13 
13 

13 
13 
13 
13 

13 
13 
13 
13 



4 5 
8 10 
12 16 
16 21 

20 27 
24 32 
28 38 
32 43 

36 49 
40 54 
45 0 
49 6 



245 
246 
245 
246 

245 
246 
245 
246 



- 9 29.4 
9 49.1 
10 8.4 
10 27.6 



186 



10 46.6 

11 5.2 tm 
U 23.7 £ 
11 41.9 



11 59.8 

12 17.5 
12 84.9 
12 ^2.1 



245 
246 
246 
246 

March 8. 



13 53 12 

13 57 18 

14 1 24 
14 



5 30 



14 9 
14 13 
14 17 
14 21 

14 26 
14 30 
14 34 
14 38 
14 42 



246 
246 
246 
247 

246 

247 
247 
247 

247 
247 
248 
247 



-fl3 9.0 %M 
13 25.6 j" 
13 41.9 J!J 

13 58.0 * 

14 13.7 
14 29.2 
14 44.3 
14 59.2 



15 13.8 
15 28.0 
15 42.0 
15 55.6 
-16 8.9 



15.6 
15.6 
15.6 
15.6 

15.6 
15.6 
15.6 
15.5 

15.5 
15.5 
15.5 
15.5 



15.5 
15.5 
15.4 
15,4 

15.4 
15.4 
15.4 
15.4 

15,4 
15.3 
15.3 
15.3 



15.3 
15.3 
15.3 
15.3 

15.2 
15.2 
15.2 
15.2 

15.? 
15.2 
15.2 
15.1 



154 
15.1 
15.1 
15.1 

15.1 
15.1 
15.1 
15.0 

15.0 
15:0 
15.0 
15.0 
15.0 



57.3 
57.3 
57.2 
57.2 

57.1 
57.1 
57.0 
57,0 

56.9 
56.8 
56.8 
56,7 



56.7 
56.6 
56.6 
56.5 

56.5 
56.4 
56.4 
56.3 

56.3 
56.2 
56.2 
56.1 



56.0 
56.0 
55.9 
55.9 

55.8 
55.8 
55.7 
55.7 

55.6 
55.6 
55.5 
55.5 



55.4 
55.4 
55.4 
55.3 

55.3 
55.2 
55.2 
55.1 

55.1 
55.0 
55.0 
55.0 
54.9 



h 
0 
2 
4 
6 

8 

10 
12 
14 

16 

18 
20 
22 



0 
2 
4 
6 

8 

10 
12 
14 

16 
18 
20 
22 



0 
2 
4 
6 

8 
10 
12 
14 

16 
18 

.20 
22 



0 
2 
4 
6 

8 
10 
12 
14 

16 
18 
20 

22 
24 



March 9. 



h m s 
14 42 33 
14 46 41 
14 50 49 
14 54 57 

14 69 5 
16 3 14 

15 7 22 
15 11 31 

15 15 40 
15 19 49 
15 23 59 
15 28 8 



-16 8.9 
16 22. 0 
16 34.6 
16 47.0 

16 59.0 

17 10.7 
17 22.1 
17 33.1 

17 43.8 

17 54.1 

18 4.1 
-18 13.8 



250 
March 10. 



15 32 18 m 
15 36 28 » 
15 40 38 
15- 44 48 £ 

15 48 58 
15 53 8 

15 67 19 

16 130 



250 
251 
251 
251 



5 41 



251 



16 

16 9 52 _ 
16 14 

16 18 14 £ 



-18 23.1 QQ 

18 32.1 g 

82 
79 



18 40.7 
18 48.9 



18 56.8 

19 4 .4 
19 11.5 
19 18.3 

19 24.8 
19 30.9 
19 36.6 
19 42.0 



252 

March 11 



16 22 
16 26 
16 30 
16 35 

16 89 
16 43 
16 47 
16 61 

16 56 1 



17 
17 
17 



0 13 
4 25 
8 38 



251 
252 
252 
252 

252 
252 
252 
252 

252 
252 
253 



-19 47.0 
19 51.6 
19 55.8 

19 59.7 

20 3.2 
20 6.4 
20 9.1 
20 11.5 

20 13.5 
20 15.2 
20 16.4 
20 17.3 



252 

March 12 



12 50 
17 3 
21 15 
25 27 

29 40 
83 52 
88 5 
42 17 

46 29 
50 42 
54 54 
59 6 
3 19 



-20 17.8 ! 
20 17.9 

20 17.7 "J 

20 17.1 ® 



20 16.1 
20 14.7 
20 12.9 
20 10.8 

20 8.3 
20 5.4 
20 2.2 
19 58.5 
-19 54.5 



14.8 


54.3 


14.8 


54.3 


14.8 


54.3 


14.8 


54.3 


14.8 


54.3 


14.8 


54.3 


14.8 


54.3 


14.8 


54.3 


14.8 


54.3 


14.8 


54.2 


14.8 


54.2 


14.8 


54.2 


[14.8 


54.2 


14.8 


54.2 


14,8 


54.3 


14.8 


54.3 


14.8 


54.3 


14.8 


54.3 


14.8 


54.3 


14.8 


54.3 


14.8 


54.3 


14:8 


54.3 


14.8 


54.3 


14.8 


54.3 


14.8 


54.4 



Last Quarter, Mar. 12* 5* 57*. 



Digitized by Google 



..MOON, 1920. 



39 



(Declination. 



S. D. 



Right 
Ascension. 



Declination. 



8. D. 



H. 



March 13. 



March 17. 



h 

108 
<18i 



m s ' 
3 * 9 252 

18 11 43 2? 

^18 24 19 232 
18 28 31 
I&32 42 



252 
251 
252 



118^36 54 
08 41 5 
1 18 46 17 
18 49 28 



53 39 



^19 54.5 
< 19 50.2 
19 45,4 
•19 4Q.3 

19 34.8 
19 28.9 
19 22.7 
19 16,1 

19 9.2 
19 1.9 
18 54.2 
i 18 46.1 



251: 
252 
251 
251 

March 14 



18: 
18. 57 50 
19 
19 



2 1 



6 J2 



251 
#1 

251 



19 
19 
19 
19 

19 
19 
19 
19 



3; 



10 
14 
18 44 
22 54 

27 4 
31 14 

35 24 
30 34 



-18 37.7 

18 29.0 £ 

18 19 . 9 £ 

18 10.4 £ 

17 39.9 J?- 
17 29.0 *2 

1 17 17 - 8 115 
17 6.3?* 

16 54.4 J" 

16 42.2 .Jg 



250 
251 
250 
250 

250 
250 
250 
249 

March IS. 



250 
249 



19 43 43 
19 47 53 
19 52 2 
19 56 12 



20 0 21 ^ 
20 4 30 ^ 
20 8 30?!® 
20 12 48 J*.. 



20 16 .56 
20 21 5 
20 25 14 
20 29 22 



-16 29.7 M 
16 16.8 J?? 

15 50.1 ^ 

15 36.2 
15 22.X 
15 7.6 
14 52.8 

14 37.7 
14 22.3 
14 6.7 
13 50.7 



249 
249 
248 
249 

March 16. 



20 33 31 W 
20 37 39 ™ 
20 41 47 £ 

249 



20 45 55 



20 50 4 248 
20 54 12 ™ 

20 56 20 

21 2 28 



248 
248 



21 6 36 ^ 
21 10 44 *! 
21 14 52 J2 
2119 X J" 
21 23 9 248 



-ia 34.4 
13 17.8 
13 1.0 
12 43.8 

12 26.4 
12 8.7 
11 50.8 
11 32.6 

11 14.1 
10 55.4 
10 36.4 
10 17.2 
- 9 57.8 



166 
168 
172 
174 

177 
179 
182 
185 

187 
100 
192 
194 



14.8 
14.8 
14.8 
14.9 

14.9 
14.9 
14.9 
14.9 

14.9 
14.9 
14.9 
14.9 



14.9, 
14.9 
14.9 
14.9 

14.9 
15.0 
15.0 
15.0 

15.0 
15.0 
15.0 
15.0 



16.0 
15.0 
15.1 
15.1 

15.1 
15.1 
15.1 
15.1 

15.1 
15.1 
15.2 
15.2 



15.2 
15.2 
15.2 
15.2 

15.2 
15.3 
16.3 
15.3 

16.3 
16.3 
15.3 
15.3 
15.4 



54.4 
54.4 
54.4 
64.4 

64.4 
54.5 
54.5 
54.5 

54.5 
64.6 
64.6 
54.6 



64.6 
54.7 
54.7 
64.7 

54.8 
64.8 
54.8 
54.9 

54.9 
55.0 
55.0 
55.0 



55.1 
55.1 
55.2 
55.2 

55.2 
65.3 
55.3 
55.4 

55.4 
55.5 
55.5 
55.6 



55.6 
55.7 
55.7 
55.8 

55.8 
55.9 
56.0 
56.0 

56.1 
56.1 
56.2 
56.2' 
56.3 



h 
0 
2 
4 
6 

8 

10 
12 
14 

16 
18 
20 
22 



0 
2 
4 
6 

8 

10 
12 
14 

16 
18 
20 
22 



0 
2 
4 
6 

8 
10 
12 
14 

16 

* 18 
20 
22 



0 
2 
4 
6 

8 
10 
12 
14 

16 
18 
20 
22 
24 



h in 

21 23 
21 27 
21 31 
21 35 

21 39 
21 43 
21 48 
21 52 

21 56 

22 0 
22 4 
22 8 



248 
248 
249 
248 

249 
249 
249 
249 



- 9 57.8 
9 38.1 
9 18.2 
8 58.0 

8 37.7 
8 17.1 
7 56.4 
7 35.4 



249 
249 
250 
249 

March 18. 



7 14.2 
6 52.9 
6 31.3 
6 9.6 



22 12 55 
22 17 5 
22 21 16 
22 25 26 

22 29 37 
22 33 48 
22 38 0 
22 42 11 

22 46 23 
22 50 36 
22 54 49 
22 59 2 



23 3 16 
23 7 30 
23 11 44 
23 15 59 

23 20 15 
23 24 31 
23 28 48 
23 33 5 

23 37 23 
23 41 41 
23 46 0 
23 50 19 



33 54 40 

23 59 0 



250 
251 
250 
251 

251 
252 
251 
252 



- 5 47.8 
5 25.7 
5 3.6 
4 41.2 

4 18.7 
3 56 J 
3 33.4 
3 10.6 



253 
253 
253 
254 

March 19 



47.6 



24.5 
1,4 
38,1 



254 
254 
255 
256 

256 
257 
257 
258 



- 1 14.8 
0 51.4 
0 27.9 

- 0 4.4 



206 
207 
210 
212 

213 
216 
217 
218 



221 
221 
2T4 
225 

226 
227 
228 
230 

231 
231 
233 
233 



234 
235 
235 



+ 0 19.2^ 

0 42.8 288 

1 6.4 



1 30.1 



258 
259 
259 
261 

March 20. 



53.7 



17.4 
41.1 
4.7 



0 
0 



3 22 
7 44 



260 
262 
262 
263 



0 12 7 *u 
0 16 31 

0 20 55 284 



0 25 20 

0 29 46 
0 34 13 
0 38 40 
0 43 9 
0 47 38 



265 



267 
267 
269 
269 



+ 3 28.3 

3 51.9 

4 15.4 
4 38.9 



237 
236 

237 
237 
236 



236 
235 
£35 
234 



5 2.3 
5 25.6 233 
5 48.9 



6 12.0 

6 35.1 

6 58.0 

7 20.8 
' 7 43.5 
+ 8 6.0 



231 
231 

229 
228 
227 
225 



15.4 
15.4 
15.4 
15.4 

16.4 
15.4 
15.5 
15.5 

15.5 
15.5 
15.5 
15.5 



15.6 
15.6 
15.6 
15.6 

15.6 
15.6 
15.7 
15.7 

15.7 
15.7 
15.7 
15.7, 



15.8 
15.8 
15.8 
15.8 

15.8 
15.8 
15.8 
15.9 

15.9 
15.9 
15.9 
15.9 



15.9 
15.9 
15.9 
16.0 

16.0 
16.0 
16.0 
16.0 

16.0 
16.0 
16.0 
16.1 
16.1 



56.3 
56.4 
56.4 
56.5 

66.5 
66.6 
56.7 
56.7 

56.8 
56.8 
56.9 
56.9 



67.0 
57.1 
57.1 
57.2 

57.2 
57.3 
57.4 
57.4 

57.5 
57.5 
57.6 
57.6 



57.7 
57.8 
57.8 
57.9 

57.9 
58.0 
58.0 
58.1* 

58.1 
58.2 
58.2 
58.3 



58.3 
58.4 
58.4 
58.5 

58.5 
58.6 
58.6 
58.7 

58.7 
58.8 
58.8 
58.3 
58.9 



New Moon, Mar. 19* 2fr 60*. 



Digitized by 
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MOON, 1920.. 



Right 
Ascension. 



Declination. 



S. D. 



H. P. 



Right 

Ascension. 



Declination. 



S. D. 



H; P. 



h m 

0 47 
0 52 

0 56 

1 1 



1 42 35 
1 47 16 
1 51 57 
1 56 40 



2 10 53 
2 15 39 

2 20 26 
2 25 14 
2 30 3 
2 34 52 



2 39 43 
2 44 34 
2 49 26 
2 54 19 

2 59 13 

3 4 7 
3 9 2 
3 13 58 

3 18 55 
3 23 52 
3 28 50 
3 33 49 



3 38 48 
3 43 47 
3 48 47 
3 53 48 

3 58 49 



4 3 51 
4 8 53 
4 13 55 

418 58 
4 24 1 
4 29 4 
4 34 7 
4 39 11 



March 21. 



270 
271 
271 
273 

273 
275 
275 
276 



8 6.0 
8 28.4 

8 50.6 

9 12.6 



224 
222 
220 
218 



9 34.4 
9 56.1 

io 38.7 



217 
214 



10 59.6 

11 20.4 

11 40.8 

12 1.0 



277 
278 
279 
279 
March 22. 



209 

208 
204 
202 
200 



1 23 
6 8 



281 
281 
283 
283 

285 
285" 
286 
287 



196 



+12 2L0 
12 40.6 

12 59.9 J*? 

13 19.0 J?i 



13 37.7 

13 56.1 

14 14.2 
14 31.9 

14 49.3 

15 6.3 
15 22.9 

m 1 15 39.1 

March 23. 



291 
292 
293 
294 

294 
295 
296 
297 



297 
298 
299 
299 



+15 55.0 

16 10.4 
16 25.5 
16 40.1 

16 54.3 

17 8.0 
17 21.3 
17 34.2 

17 46.6 

17 58.5 

18 9.9 
18 20.9 



154 
151 
146 
142 

137 
133 
129 



March M. 



299 
300 
301 
301 

302 
302 
302 



303 
303 
303 
304 



+18 31.4 
18 41.4 
18 50.9 

18 59.9 

19 8.3 
19 16.3 
19 23.8 
19 30.7 

19 37.1 
19 42.9 
19 48.3 
19 53.1 
+19 57.3 



16.1 

16.1! 

16.1 
16,1 ! 

16.1 
16.1 
16U 
16.1 

16.1 
1S.2 
16.2 
1&2 



16.2 
16.2 
16.2 
16.2; 

16.2 
16.2 
16.2 
16.2 

16.2 
16.2 
16.2 
16.2 



16.2 
16.2 
16.2 
16.2 

16.2 
16.2 
16.3 
1613 

16.3 
16.3 
16.3 
16.3 



16<3 
16.3 
16.3 
16.3 

16.3 
16.3 
16.3 
16.2 

16.2 
16.2 
16.2 
16.2 
16.2 



68.9 
58.9 
58.9 
59.0 

59.0 
59.1 
59.1 
59.1 

69.1 
59.2 
59.2 
59.2 



59.3 
59.3 
59.3 
59.3 

59.4 
59.4 
59.4 
59.4 

59.4 
59.4 
59.5 
59.5 



59.5 
59.5 
59.5 
59.5 

59.5 
59.5 
59.5 
59.5 

59.5 
59.6 
59.6 
59.6 



59.6 
59.6 
59.6 
59.6 

59.5 
59.5 
59.5 
59.5 

59.5 
59.5 
59.5 
59.5 
59,5 



h 
0 
2 
4 

8 
10 
12 
14 

16 
•18 
20 
22 



0 
2 
4 
6 

8 
10 
12 
14 

16. 
18 
20 
22 



0 
2 
4 
6 

8 

10 
12 
14 

16 
18 
20 
22 



0 

2 

4. 
6 

8 
10 
12 
14 

16 
18 
20 
22 
24 



March 25. 



h m s 

4 39 11 
4 44 14 
4 49 18 
4 54 22 



59 25 
4 29 
9 33 

14 36 

19 39 
24 42 
29 45 
34 48 



303 
304. 
304 
303 

304 
304 

30$ 
303 

303 



+19 57.3 A7 

20 1.0 £ 

20 4.2 £ 

20 6.9 2i 

20 9.0 " X5 
20 10.5 Jo 
20 11.5 5 
20 12.0 ~ 



20 11.9 
20 11.3 
20 10.1 

302 20 *' 4 
March 26. 



5 39 50 



5 44 52 3f|t 
5 54 54 301 
5 59 55 



6 4 55 
6 9 54 
6 14 53 

6 19 52 
6 24 49 
6 29 46 
6 34 43 



300 
299 
299 
299 

297 
297 
297 



+20 6.2 M 

20 3.4 ?! 

20 0.1 ?? 

19 56.3 £ 



19 51.9 
19 47.0 
19 41.6 
19 35.7 

19 29.3 
19 22.4 
19 15.0 
19 7.1 



295* 
March 27, 



6 39 

6 44 3: 

6 49 27 294 
6 54 21 22 



295 
294 



6 59 13 



4 5 
8 55 



7 
7 

7 13 45 

7 18 34 
7 28 23 
: 7 28 10 
7 32 5? 



292 



292 
290 
290 
289 



+18 58.7 
18 49.8 
18 40.5 
18 30.7 

18 20.4 
18 9.7 
17 58.5 
17 46.9 



89 



98 
103 

107 
112 
116 
lil 



17 34.8 124 
17 22.4 *?t 



*84 
287 
286 
285 

March 28. 



17 9.5 
16 56.2 



7 37 41 285 
7 42 26 285 

7 47 9 



7 51 52 



283 
281 



7 56 33 

8 1 14 281 
8 5 53 



810 32 

8 15 10 
8 19 46 
8 24 22 
8 28 57 
8 33 31 



279 
279 
278 

276 
276 
275 
274 



+16 42.5 
16 28.4 
16 13.9 
15 59.0 



15 43.8 1M 
15 28.2 
15 12.3 ?Z 
14 56.0 }2 



141 
145 
149 
152 



14 39.4 
14 22,4 
14 5.2 
13 47.6 
+13 £9.8 



1612 
16.2 
16.2 
16.2 

1612 
16.2 
16.2 
1&2 

16.2 
16.2 
16.2 
16.2 



16.2 
16.2 
16.2 
16.2 

1&2 
16.2 
16.2 
16.2 

16.1 
16J1 
16.1 
16.1 



16.1 
16.1 
16.1 
16,1 

16.1 
16,1 
16.1 
16.1 

16,1 
16.1 
16.0 
16,0 



16.0 
16.0 
16.0 
16X) 

16.0 
16.0 
16.0 
16.0 

16.0 
16.0 
16.0 
15.9 
15.9 



59.5 
59.5 
59.5 
59.5 

59.4 
59.4 
59.4 
59.4 

59.4 
59.4 
69.4 
59.3 



59.3 
59.3 
59.3 
59.3 

59.2 
59.2 
59.2 
59.2 

59.2 
59.1 
59.1 
59.1 



59.1 
59.0 
59.0 
59.0 

59.0 
58.9 
58.9 
58.9 

58.9 
58.8 
58,8 
58.8 



58.7 
58.7 
58.7 
58.7 

58.6 
58.6 
58.6 
58.5 

58.5 
58.5 
58,4 
58.4 
58.4 



First Quarter, MJar.W 18*<4<K 



Digitized by Google 
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G.M.T. 


Bight 
■ Ascension. 


Declination. 


S. D. 




G.M.T. 


Eight 
' Ascension. ' 


Declination. 


S. D. 


H. P. 



Marqbi39. 



h xn 8 

8 r33 31 to 
8.38 3™ 

271 
270 

8 51 36 ^ 
8 56 5 



8,42 35 
8 47 6 



0 34 
o 1 



267 
266 



& 27 
13 53 
9 18 17 
9 2? 41 



9 27 4 
9 31 ; 26 
9 35 48 
9 40 8 

9 44 28 
9 48 47 
9 53 6 
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23 


0 47 


24 


0 48 


25 


0 49 


26 


0 49 


27 


0 50 


28 


0 51 


29 


0 52 


30 


0 52 


Oct. 1 



Ascension. 



Noon. 



Apparent 
Declination. 



Noon. 



h m s 
6 37 50 
6 43 12 
6 48 33 
6 53 55 
6 59 16 



4 36 

9 56 
15 16 
20 35 
25 53 

31 11 
36 28 
41 44 
47 0 
52 15 



7 57 29 

8 2 41 
8 7 53 
8 13 4 
8 18 14 

8 23 23 
8 28 31 
8 33 38 
8 38 44 
8 43 48 

8 48 52 
8 53 54 

8 58 55 

9 3 55 
9 8 54 

9 13 51 
9 18 48 
9 23 43 
9 28 37 
9 33 30 

9 38 22 
9 43 13 
9 48 3 
9 52 52 
9 57 39 

10 2 26 
10 7 11 
10 11 56 
10 16 39 
10 21 22 

10 26 3 
10 30 44 



322 
321 
322 
321 
320 

320 
320 
319 
318 
318 

317 
316 
316 
315 
314 

312 
312 
311 
310 
309 

308 
307 
306 
304 
304 

302 
301 
300 
299 
297 

297 
295 
294 
293 
292 

291 
290 
289 
287 
287 

285 
285 
283 
283 
281 

281 



+23 41.2 
23 38.2 
23 34.5 
23 30.2 
23 25.1 

+23 19.3 
23 12.9 
23 5.7 
22 57.9 
22 49.4 

+22 40.2 
22 30.4 
22 19.9 
22 8.7 
21 56.9 

+21 44.5 
21 31.4 
21 17.7 
21 3.4 
20 48.5 

+20 33.0 
20 16.8 
20 0.2 
19 42.9 
19 25.1 

+19 6.8 
18 47.9 
18 28.4 
18 8.5 
17 48.1 

+17 27.1 
17 5.7 
16 43.8 
16 21.5 
15 58.7 

+15 35.4 
15 11.8 
14 47.7 
14 23.2 
13 58.4 

+13 33.1 
13 7.5 
12 41.6 
12 15.3 
11 48.7 

+11 21.7 
+10 54.5 



37 
43 
51 
58 

64 

72 
78 
85 
92 

98 
105 
112 
118 
124 

131 
137 
143 
149 

155 

162 
166 
173 
178 
183 

189 
195 
199 
204 
210 

214 
219 

223 
228 
233 

236 
241 
245 
248 
253 

256 
259 
263 
266 
270 

272 



h m s 
10 30 44 
10 35 24 
10 40 2 
10 44 41 
10 49 18 

10 53 54 

10 58 30 

11 3 5 
11 7 39 
11 12 13 

11 16 46 
11 21 19 
11 26 61 
11 30 23 
11 34 64 

11 39 25 
11 43 55 
11 48 25 
11 52 55 
11 57 25 



1 54r 
6 23 



12 
12 

12 10 53 
12 15 22 
12 19 51 

12 24 20 
12 28 50 
12 33 19 
12 37 49 
12 42 19 

12 46 49 
12 51 19 

12 55 50 

13 0 21 
13 4 52 

13 9 24 
13 13 57 
13 18 30 
13 23 3 
13 27 37 

13 32 12 
13 36 47 
13 41 23 
13 46 0 
13 50 38 

13 55 17 
13 59 56 



280 
278 
279 
277 
276 

276 
275 
274 
274 
273 

273 
272 
272 
271 
271 

270 
270 
270 
270 
269 

269 
270 
269 
269 
269 

270 
269 
270 
270 
270 

270 
271 
271 
271 
272 

U73 
273 
273 
274 
275 

275 
276 
277 
278 
279 

279 



+10 54.5 
10 2f.O 
9 59.2 
9 31.1 
9 2.8 

+ 8 34.2 
8 5.4 
7 36.4 
7 7.2 
6 37,8 



8.2 
38:4 

8.5 
38.4 

8.2 



+ 3 



37.9 
3 7.6 
2 36.9 
2 6.3 
1 35.7 



+ 1 4;9 

0 34.1 

+ 0 3.3 

- 0 27.6 
0 58.5 

- 1 29.3 
2 0.2 

2 31.1 

3 1.9 

3 32.6 

-4 3.3 

4 34.0 

5 4.5 

5 35.0 

6 5.3 

- 6 35.5 

7 5.6 

7 35.5 

8 5.3 

8 34.9 

- 9 4.3 

9 33.6 
10 2.6 
10 31.4 
10 69.9 

-11 28.3 

-11 56.3 



275 
278 
281 
283 
286 



290 
292 
294 
296 

298 
299 
301 
302 



304 



306 



309 
309 
308 
307 
307 

307 
305 
305 
303 
302 

301 



280 



Semidiameter; July 1, 0'.08; Aug. 1, (K.08; Sept. 1,P.09; Oct. 1, 0\09; Nov. 1, QUO; Dec. 1, 0M2; Dec 32,OM4. 
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VENUS, 1920. 
GREENWICH MEAN TIME. 



81 



Noon. 



Apparent 
Declination. 



Noon. 



Transit, 
Meridian 
of 
Green- 
wich. 



Date. 



Ascension. 



Noon. 



Apparent 
Declination. 



Noon. 



h m a 

13 69 66 

14 4 36 
14 9 18 
14 14 0 
14 18 43 

14 23 27 
14 28 13 
14 32 69 
14 37 46 
14 42 36 

14 47 26 
14 62 16 

14 67 8 

15 2 1 
15 6 56 

15 11 51 
15 16 48 
15 21 46 
15 26 46 
15 31 46 

15 36 48 

15 41 51 

16 46 55 
16 52 0 
15 57 7 



16 
16 



2 14 
7 23 



16 12 33 
16 17 44 
16 22 56 

16 28 9 
16 33 23 
16 38 38 
16 43 54 
16 49 11 

16 64 23 

16 59 47 

17 5 6 
17 10 26 
17 15 46 

17 21 8 
17 26 29 
17 31 51 
17 37 14 
17 42 37 

17 48 0 
17 53 23 



280 
382 
282 
288 
284 

286 
286 
287 
280 
290 



201 
202 
203 
295 
205 

207 
208 
300 
300 



304 
305 
307 
307 

300 
310 
311 
312 
313 



314 
315 
316 
317 
317 



310 
319 
320 
320 
322 

321 
322 
323 
323 
323 



-11 66-3 
12 24.1 

12 51.6 

13 18.8 
13 46.7 



278 
275 
272 
200 
266 



-14 12.3 

14 38.6 ?? 

15 29.9 ™ 
15 55.1 ™ 



-16 19.9 

17 8.2 ™ 
17 31.7 ?J 

17 54.8 » 

-18 17.4 

18 39.6 » 

19 1.2™ 
19 22.4 ™ 

19 43.1 JJ[ 

-20 3.2 

20 22.8 

20 41.9 

21 0.6 
21 18.4 



" 21 358 168 

21 52.6 {J! 

22 8.8 

22 24.4 j» 

22 39.4 

-22 53.7 

23 7.4 ™ 
23 20.4 ]f A 
23 32.8 JJ! 

23 44.6 



-23 65.6 
24 5.9 
24 15.5 
24 24.6 
24 32.7 

-24 40.2 
24 47.1 
24 63.1 

24 58.5 

25 3.1 

-25 7.0 
-25 10.1 



31 



24 

25 
26 
27 
28 

28 
29 
30 
31 
32 

33 
34 
35 
36 
37 

38 
40 
41 
42 
43 

44 

45 
46 
48 

49 

50 
52 
53 
54 
56 



1 57 

1 58 

2 0 
2 1 
2 2 



Nov. 16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

Dec. 1 
2 
3 
4 
5 

6 

7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

31 
32 



h m s 

17 53 23 

17 68 46 

18 4 10 
18 9 33 
18 14 56 

18 20 19 
18 25 42 
18 31 5 
18 36 27 
18 41 48 

18 47 9 
18 52 30 

18 57 49 

19 3 9 
19 8 27 

19 13 44 
19 19 1 
19 24 16 
19 29 31 
19 34 44 

19 39 57 
19 45 8 
19 50 18 

19 55 26 

20 0 34 

20 5 40 
20 10 44 
20 15 48 
20 20 49 
20 25 49 

20 30 48 
20 35 45 
20 40 41 
20 45 34 
20 50 27 

20 55 17 



21 
21 
21 



0 6 
4 53 
9 39 



21 14 23 

21 19 5 
21 23 45 
21 28 24 
21 33 1 
21 37 36 

21 42 10 
21 46 42 



324 
323 

323 



323 

323 



321 
321 



321 
319 



318 
317 

317 
315 
315 
313 
313 

311 
310 
308 
308 
306 



304 
304 
301 
300 
299 

297 
296 
293 
293 
290 

289 
287 
286 
284 

282 

280 
279 
277 
275 
274 

272 



-26 10.1 
26 12.5 
25 14.1 
25 15.0 
25 15.1 

-25 14.5 
25 13.2 
25 11.1 
25 8.2 
25 4.7 

-25 0.3 
24 55.3 
24 49.5 
24 42.9 
24 35.7 

-24 27.7 
24 19.0 
24 9.7 
23 59.6 
23 48.8 

-23 37.3 
23 25.2 
23 12.4 
22 58.9 
22 44.8 

-22 30.1 
22 14.7 
21 58.7 
21 42.2 
21 25.0 

-21 7.2 
20 48.9 
20 30.0 
20 10.6 
19 50.6 

-19 30.1 
19 9.1 
18 47.6 
18 25.7 
18 3.2 

-17 40.4 
17 17.0 
16 53.3 
16 29.1 
16 4.5 

-15 39.5 
-15 14.2 



24 
16 
9 
_1 

6 

13 
21 
29 
35 
44 

50 
58 
66 
72 
80 

87 
93 
101 
108 
115 

121 
128 
135 
141* 
147 

154 
160 
165 
172 
178 

183 
189 
194 
200 
205 

210 
215 
219 
225 
228 



234 
237 
242 
246 
250 



Hot. Parallax: July 1, 0\08; Aug. 1, WM; Sept. 1, (K.00; Oct. 1, 0M0; Nov. 1, 0U1; Dec. 1, 0U2? Dec. 32, 0U6. 



f 

Digitized by Google 
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MARS, 1920. 
GREENWICH MEAN TIMEi 



Date. 



Apparent 

Bight 
Ascension. 



Noon. 



Apparent 
Declination. 



Noon. 



Transit. 
iMeridian 
of 
Green- 
wich. 



Date. 



Apparent 

Right j 
Ascension. 



Noon. 



Appari 
Decllnat 



ent 
tion. 



Noon. 



Jan. 1 
2 
3 
4 

5 

6 

7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 

Feb. 1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 

12 
13 
14 

15 
16 



h m 8 
13 4 45 
13 6 33 
13 8 22 
ft 10 9 
13 11 56 



14 
14 
14 
14 
14 



108 
109 
107 
107 
107 



105 
106 
104 



13 13 43 
13 15 28 
13 17 14 

13 18 68 m 
13 20 42 jj£ 

13 22 26 
13 24 8™ 
13 25 50 J* 
13 27 32 
13 29 12 Ijjjj 

13 30 52 ^ 
13 32 31 
13 34 9 
13 35 46 
13 37 23 

13 38 59 
13 40 33 
13 42 7 
13 43 40 
13 45 12 

13 46 43 
13 48 13 
13 49 42 
13 51 10 
13 52 37 

13 54 3 
13 55 27 
13 56 51 
13 58 13 
13 59 35 



0 54 

2 13 

3 31 

4 47 
6 1 



14 7 15 
14 8 26 
14 9 37 
14 10 46 
14 11 53 

14 12 59 
14 14 3 



- 4 47.2 

4 57.9 

5 8.6 
5 19,1 
5 29.6 

- 5 S9.0 

5 50.2 

6 0.4 
6 10.4 
6 20.4 

- 6 30.3 
6 40.1 
6 49.7 

6 59.3 

7 8.7 

- 7 18.0 
7 27.3 
7 36.4 
7 45.4 

7 54.2 

- 8 3.0 

8 11.6 
8 20.2 
8 28.5 
8 36.8 

- 8 45.0 

8 53.0 

9 0.9 
9 8.7 
9 16.3 

- 9 23.8 
9 31.2 
9 38.4 
9 45.6 
9 52.6 

- 9 59.4 
10 6.0 
10 12.6 
10 19.0 
10 25.3 

-10 31.4 
10 37.4 
10 43.2 
10 48.9 
10 54.5 

-10 69.8 
-11 5.1 



h m 
18 24 
18 22 
18 19 
18 17 
18 15 

18 13 
18 11 
18 9 



18 
18 

18 
18 
17 57 
17 55 
17 53 

17 51 
17 48 
17 46 
17 44 
17 41 

17 39 
17 37 
17 34 
17 32 
17 29 

17 27 
17 24 
17 22 
17 20 
17 17 

17 15 
37 12 
17 10 
17 7 
17 4 



17 2 
16 59 
16 56 
16 54 
16 51 

16 48 
16 46 
16 43 
16 40 

16 37 

16 34 
16 31 



Feb. 16 
17 
18 
19 
20 

21 
22 
23 
24 

25 



Mar. 



Apr. 



2 
3 
4 
5 
6 

7 
8 
9 

10 
11 

12 
13 
14 
15 
16 

17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
30 
31 

1 

2 



h m 
14 14 
14 15 
14 16 
14 17 
14 18- 



14 18 56 
14 19 49 
14 20 40 
14 21 30 
14 22 17 

14 23 2 
14 23 45 
14 24 26 
14 25 4 
14 25 40 

14 26 15 
14 26 46 
14 27 16 
14 27 43 
14 28 7 

14 28 29 
14 28 48 
14 29 5 
14 29 19 
14 29 31 

14 29 39 
14 29 45 
14 29 48 
14 29 48 
14 29 45 

14 29 39 
14 29 30 
14 29 19 
14 29 4 
14 28 46 

14 28 25 
14 28 1 
14 27 34 
14 27 4 
14 26 30 

14 25 54 
14 25 15 
14 24 33 
14 23 48 
14 23 0 

14 22 9 
14 21 15 



-11 5.1 
11 10.1 
11 15j0 
11 19.8 
11 24.4 

-11 28.S 
11 33.0 
11 37.1 
11 41.1 
11 44.8 

-11 48.4 
11 61.8 
11 65.1 

11 58.2 

12 1.1 

-12 3.8 

12 6.3 

12 8.7 

12 10.9 

12 12.9 

-12 14.7 
12 16.3 
12 17.8 
12 19.0 
12 20.1 

-12 20.9 
12 21.6 
12 22.1 
12 22.3 
12 22.4 

-12 22.3 
12 21.9 
12 21.4 
12 20.6 
12 19.7 

-12 18.6 
12 17.1 
12 15.6 
12 13.8 
12 11.8 

-12 9.7 
12 7.3 
12 4.7 
12 1.9 
11 59.0 

-11 65.8 
-11 52.5 



to 
49 
48 
46 
44 

42 
41 
40 

37 
86 

84 
83 
31 
29 
27 

25 
24 
22 
20 
18 

16 
15 
12 
11 

8 

7 
5 
2 
_1 
1 

4 
6 
8 
9 
12 

14 
15 
18 
20 
21 

24 
26 
28 



Semidiameter: Jan. 1, 0'.OS; Feb. 1, C.07; Mar. 1, 0'.09; Apr. 1, 0M2; May 1, 0M3; Tune 1, 0U2; July 1, (K.09. 
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MARS, 1920. 
GREENWICH MEAN' TIMEl 



83 



Ascension. 



Noon. 







n 


m 


s 


ALJi. 


1 
1 


14 


22 


9 


o 

u 


14 

Xt 


21 


15 




o 
o 


14 

X^r 


90 


1Q 

Xo 




4 


14 


19 


20 




5 


14 


18 


18 




u 


14. 

X* 


17 

XI 


14 




7 


14 

xt 


1ft 
xo 


7 




Q 
O 


14 

Xt 


14 

X*x 


Hft 
oo 




9 


14 


13 


46 




10 


14 


12 


32 




XX 


14 

Xt 


XX 


17 

XI 




19 


14 

xt 


Q 


Ua 




13 
xo 


14 

Xt 


Q 
O 


3Q 




14 


14 


7 


18 




15 


' li 


5 


55 




xu 


14 


4 
t 


30 




17 

X/ 


14 
xt 


Q 

o 


K 




xo 


14 

x*x 


1 
X 


3ft 
oo 




19 


14 


0 


11 




20 


13 


58 


42 




21 


13 
xo 


W7 
iii 


13 
xo 




29 


13 
xo 


Uu 


44 

tt 




23 


13 
xo 


54 


15 

xo 




24 


13 


52 


45 




25 


13 


51 


16 




9ft 


13 
xo 


4Q 

t%f 


47 
ti 




27 


13 
xo 


4ft 

t*o 


1Q 

Xo 




2ft 


13 
xo 


4ft 


R1 

OX 




29 


13 


45 


25 




30 


13 


43 


59 


TLfo V 


X 


13 
10 


49 


34 
O* 


9 


13 
10 


41 
tx 


XX 




o 
o 


13 
xo 


3Q 

0«7 


4Q 

tu 




4 


13 


38 


29 




5 


13 


37 


11 




6 


13 


35 


54 




7 


13 


34 


40 




8 


13 


33 


27 




9 


13 


32 


17 




10 


13 


31 


9 




11 


13 


30 


4 




12 


13 


29 


1 




13 


13 


28 


0 




14 


13 


27 


2 




15 


13 


26 


8 




16 


13 


25 


15 




17 


13 


24 


26 



90 



85 



Apparent 
Declination. 



Noon. 



Transit, 
Meridian 
of 
Green- 
wich. 



-11 55.8 
11 52.5 
11 48.9 
11 45.2 
11 41.3 

-11 37.2 
11 33.0 
11 28.6 
11 24.0 
11 19.3 



-11 14.5 m 
11 9.5?? 

11 44 £ 

10 59.2 Z 
10 53.8 2 



-10 48.4 
10 42.9 
10 37.3 
10 31.7 
10 26.0 

-10 20.3 
10 14.6 
10 8.8 
10 3.1 
9 57.5 

- 9 51.8 
9 46.2 
9 40.7 
9 35.3 
9 29.9 

- 9 24.7 
9 19.6 
9 14.6 
9 9.8 
9 5.1 

- 9 0.6 
8 56.2 
8 52.1 
8 48.1 
8 44.4 

- 8 40.9 
8 37.6 
8 34.5 
8 31.7 
8 29.1 

- 8 26.8 

- 8 24.7 



h m 

13 41 

13 36 
13 32 
13 27 
13 22 

13 17 
13 12 
13 6 
13 1 
12 56 

12 51 
12 46 
12 40 
12 35 
12 30 

12 24 
12 19 
12 14 
12 8 
12 3 

11 58 
11 52 
11 47 
11 41 
11 36 

11 30 
11 25 
11 20 
11 14 
11 9 

11 4 
10 58 
10 53 
10 48 
10 43 

10 37 
10 32 
10 27 
10 22 
10 17 

10 12 
10 7 
10 2 
9 57 
9 52 

9 48 
9 43 



Date. 



May 



June 



17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
30 
31 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 



July 1 

2 



parent 
Ascension. 



Noon. 



h m s 
13 24 26 
13 23 40 
13 22 57 
13 22 17 
13 21 40 

13 21 6 
13 20 35 
13 20 7 
13 19 42 
13 19 21 

13 19 3 
13 18 47 
13 18 35 
13 18 26 
13 18 20 

13 18 17 
13 18 17 
13 18 19 
13 18 25 
13 18 34 

13 18 45 
13 19 0 
13 19 17 
13 19 37 
13 19 59 

13 20 24 
13 20 52 
13 21 23 
13 21 56 
13 22 32 

13 23 10 
13 23 51 
13 24 35 
13 25 20 
13 26 8 

13 26 59 
13 27 52 
13 28 47 
13 29 44 
13 30 43 

13 31 45 
13 32 49 
13 33 54 
13 35 2 
13 36 12 

13 37 24 
13 38 37 



31 



Apparent 
Declination. 



Noon. 



8 24.7 
8 22.9 
8 21.4 
8 20.1 
8 19.2 



8 18.5 6 
8 18.0 i 
8 17.9 - 
8 18.0 \ 
8 18.4 t 



8 19.1 
8 20.1 
8 21.3 
8 22.8 
8 24.6 

8 26.6 
8 28.9 
8 31.4 
8 34.3 
8 37.3 

8 40.6 
8 44.2 
8 48.0 
8 52.1 
8 56.3 



47 



9 0.9 

9 5 6 so 
9 10.6 f t 

9 15.7 £ 

9 21.1 £ 



- 9 26.8 
9 32.6 
9 38.6 
9 44.8 
9 51.3 

- 9 57.9 
10 4.7 
10 11.6 
10 18.8 
10 26.1 

-10 33.6 
10 41.2 
10 49.0 

10 56.9 

11 5.0 

-11 13.2 
-11 21.6 



Hot. Parallax: Jan. 1, 0U0; Feb. 1, C.13; Mar. 1, 0U7; Apr. 1, (K.22; May 1, 0'.25; June 1, 0 / .22; July 1, 0M7. 



Digitized by Google 
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MARS, 1920. 
GREENWICH MEAN TBUL 



Date. 



Apparent 

Bight 
Ascension. 



Noon. 



Apparent 
Declination. 



Noon. 



Transit, 
Meridian 
of 
Green- 
wich. 



Date. 



Apparent 

Right 
Ascension. 



Noon. 



Apparent 
Declination. 



Noon. 





h 


m 


8 


1 


13 


37 


24 


2 


13 


38 


37 


3 


13 


39 


53 


4 


13 


41 


10 


5 


13 


42 


30 


6 


13 


43 


51 


7 


13 


45 


14 


8 


13 


46 


38 


9 


13 


48 


4 


10 


13 


49 


32 


11 


13 


51 


2 


12 


13 


52 


34 


13 


13 


54 


7 


14 


13 


55 


41 


15 


13 


57 


18 


16 


13 


58 


56 


17 


14 


0 


35 


18 


14 


2 


16 


19 


14 


3 


59 


20 


14 


5 


43 


21 


14 


7 


29 


22 


14 


9 


16 


23 


14 


11 


5 


24 


14 


12 


55 


25 


14 


14 


46 


26 


14 


16 


39 


27 


14 


18 


33 


28 


14 


20 


29 


29 


14 


22 


26 


30 


14 


24 


24 


31 


14 


26 


23 


1 


14 


28 


24 


2 


14 


30 


26 


3 


14 


32 


30 


4 


14 


34 


34 


5 


14 


36 


40 


a 


1 A 

14 


QQ 
OO 


AQ 


7 


14 


40 


56 


8 


14 


43 


6 


,9 


14 


45 


16 


10 


14 


47 


29 


11 


14 


49 


42 


lfi 


14 


51 


57 


13 


14 


54 


12 


14 


14 


56 


29 


15 


14 


58 


47 


16 


15 


1 


7 



73 
76 
77 
80 
81 

83 
84 
86 
88 
90 

02 
03 
04 
07 
08 

00 
101 
103 
104 
106 

107 
100 
110 
111 
113 

114 

116* 

117 

118 

110 

121 
122 
124 
124 
126 

128 
128 
130 
130 
133 

133 
135 
135 
137 
138 

140 



-11 13.2 
11 21.6 
11 30.1 
11 38.7 

11 47.4 

-11 56.3 

12 5.2 
12 14.3 
12 23.5 
12 32.8 

-12 42.2 

12 51.6 

13 1.2 
13 10.8 
13 20.6 

-13 30.4 
13 40.3 

13 50.2 

14 0.2 
14 10.3 

-14 20.4 
14 30.6 
14 40.8 

14 61.1 

15 1.4 

-15 11.7 
15 22.1 
15 32.5 
15 42.9 

15 53.4 

-16 3.8 

16 14.3 
16 24.8 
16 35.2 

16 45.7 

-16 56.2 

17 6.6 
17 17.0 
17 27.5 
17 37.9 

-17 48.3 

17 58.6 

18 8.9 
18 19.2 
18 29.5 

-18 39.7 
-18 49.8 



h m 
7 0 

6 57 
6 54 
6 52 
6 49 

6 46 
6 44 
6 41 
6 39 
6 36 

6 34 

6 32 
6 29 
6 27 
6 24 

6 22 
6 20 
6 18 
6 16 
6 13 

6 11 
6 9 



7 
5 
3 

1 

59 
57 
55 
53 

51 
49 
47 
45 
43 

41 

40 
38 
36 
34 

32 
31 
29 
27 
26 

24 

22 



Sept. 



Oct. 





h 


m 


8 


16 


15 


1 


7 


17 


15 


3 


27 


18 


15 


5 


49 


19 


15 


8 


12 


20 


15 


10 


36 


21 


15 


13 


1 


22 


15 


15 


27 


23 


15 


17 


54 


24 


15 


20 


23 


25 


15 


22 


52 


26 


15 


25 


23 


27 


15 


27 


54 


28 


15 


30 


27 


29 


15 


33 


1 


30 


15 


35 


35 


31 


15 


38 


11 


1 


15 


40 


48 


2 


15 


43 


26 


3 


15 


46 


4 


4 


15 


48 


44 


5 


15 


51 


25 


6 


15 


54 


7 


7 


15 


56 


50 


8 


15 


59 


33 


9 


16 


2 


18 


10 


16 


5 


4 


11 


16 


7 


51 


12 


16 


10 


38 


13 


16 


13 


27 


14 


16 


16 


16 


15 


16 


19 


7 


16 


16 


21 


58 


17 


16 


24 


50 


18 


16 


27 


43 


19 


16 


30 


37 


20 


16 


33 


32 




1 A 
10 


OO 


9ft 


22 


16 


39 


24 


23 


16 


42 


21 


24 


16 


45 


19 


25 


16 


48 


18 


26 


16 


51 


17 


27 


16 


54 


18 


28 


16 


57 


19 


29 


17 


0 


20 


30 


17 


3 


23 


1 


17 


6 


26 



140 
142 
143 
144 
14ft 

146 
147 
140 
140 
151 

151 
153 
154 
154 
156 

157 
158 
158 
160 
161 

162 
163 
163 
165 
166 

167 
167 
160 
160 
171 

171 
172 
173 
174 
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-18 49.8 

18 59.9 

19 10.0 
19 20.0 
19 29.9 

-19 39.8 
19 49.5 

19 59.3 

20 8.9 
20 18.4 

-20 27.9 
20 37.3 
20 46.6 

20 55.7 

21 4t8 

-21 13.8 
21 22.6 
21 31.4 
21 40.0 

21 48.5 

-21 56.9 

22 5.2 
22 13.3 
22 21.3 
22 29.1 

-22 36.8 
22 44.4 
22 51.8 

22 59.0 
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23 19.8 
23 26.4 
23 32.9 
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24 2.3 
24 7.6 
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24 17.7 
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-24 39.2 



Semidiameter: July 1, 0'.OO; Aug. 1, 0\08; Sept. 1, 0'.06; Oct. 1, O'.Od* Nov. 1, C.05; Dec. 1, 0\06; Dec. 32, 0\04. 
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22 14.8 
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19 40.3 
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19 1.7 

-18 48.4 
18 35.0 
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18 7.5 
17 53.5 

-17 39.3 
17 25.0 
17 10.4 
16 55.7 
16 40.9 
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16, 10.6 
15 55.3 
15 39.8 
15 24.1 

^15 8.3 
14 52.4 
14' 36.3 

,14 20:0 
14. 3.7 

^13 47.2 
-13 30.6 



Hot. Parallax: July h ty.ll; Aag. U 0M4; Sept. 1, 0M2; Qcfr. 1, 0M1; ,Nov. 1» O/.09; De* 1, 0*.Q»; Deo. 32, WM. 
26455°— 1920 7 
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JUPITER, 1020. 
GREENWICH MEAN TIME. 



Ascension. 



Noon. 



Apparent 

Declination. 



Noon. 



Transit, 
Meridian 
of 
Green- 
wich. 



Date. 



Ascension. 



Noon. 



Apparent 
Declination. 



Noon. 



h m s 

9 18 39 
9 18 19 
9 17 58 
9 17 37 
9 17 15 

9 16 52 
9 16 29 
9 16 5 
15 40 
9 15 15 

9-14 50 
9 14 24 
9 13 58 
9 13 31 
9 13 3 

9 12 35 
9 12 7 
9 11 38 
9 11 9 
9 10 40 

9 10 10 



9 40 
9 10 
8 39 
8 8 



9 7 87 

9 7 6 

9 6 34 

9 6 3 

9 5 31 



8 59 40 
8 59 9 
8 58 37 
8 58 6 
8 57 35 

8 57 5 
8 56 34 



+16 31.0 
16 32.7 
16 34.5 
16 36.4 
16 88.3 

+16 40.2 
16 42.2 
16 44.2 
16 46.2 
16 48.$ 

+16 50.4 
16 52.6 
16 54.8 
16 57.0 
16 59.2 



22 



+1T 1.5 

17 6.0 ? 
17 8.4 £ 
17 10.7 Z 



+17 13.1 
17 15.4 
17 17.8 
17 20.2 
17 22.6 

+17 25.0 
17 27.4 
17 29.8 
17 32.2 
17 34.7 

+17 37.1 
17 39.5 
17 41.9 
17 44.3 
17 46.6 

+17 49.0 
17 51.4 
17 53.7 
17 56.1 

17 58.4 

+18 0.7 

18 2.9 
18 5.2 
18 7.4 
18 9.6 

+18 11.8 
+18 13J9 



h 


m 






h m 


8 


1A 
14 


Of 


Feb. 16 


O OO 


OA 
04 


1A 
14 


Q9 
OA 




17 


o oo 


A 
4 


1A 
14 


9ft 




18 


ft !\K 
o OO 


QK 
OO 


14 


24 




19 


8 55 


5 


14 


20 




OA 
JO 


8 54 


86 


ia 

14 


ID 






ft f\4 
O 04 


5 


1A 
14 


11 




22 


ft RQ' 
o Oo 


OA 
0«7 


1A 
14 


0 




23 


ft KQ 
o Oo 


11 


14 


2 




<%A 


8 52 


44 


13 


58 




OK 
aO 


8 52 


17 


iq 

lo 


04 




Off 

26 


1 ft M 
© 01 


SI 
01 


lo 


Atk 
4iJ 




27 


ft M 
O 01 


9J\ 

AO 


IQ 
lo 


At\ 
40 




28 


O OU 


Oil 


13 


40 




on 


8 50 


34 


13 


36 


Mar. 


1 


8 50 


10 


lo 


99 

OA 






8 49 


46 


1<* 

io 


97 




3 


8 49 


23 


1Q 

lo 


AO 




4 


8 49 


0 


13 


18 




0 


8 48 


38 


13 


14 




o 


8 48 


17 


10 


in 

1U 




7 


8 47 


56 


1Q 

lo 


0 


■" * 


8 


8 47 


36 


lo 






9 


8 47 


16 


12 


56 




10 


8 46 


57 


12 


52 




11 


£46 39 


19 

lA 


AT 
4/ 




io 


8 46 


22 


19 
1a 


AH 
4o 




13 


8 46 


5 


19 
1a 


QQ 

oo 




14 


8 45 


49 


12 


34 


'* 


lo 


8 45 


33 


12 


30 




lo 


8 45 


19 


19 
1a 


AO 




"IT 

17 


8 45 


5 


19 
1a- 


OA 
AU 


; 


18 


8 44 


52 


19 
lA 


1ft 
IO 




19 


8 44 


39 


12 


12 




OA' 
AV 


8 44 


27 


12 


7 




21 


8 44 


17 


12 


3 




22 


8 44 


6 


11 


58 




23 


8 43 


57 


11 


54 




24 


8 43 


48 


11 


49 




25 


8 43 


40 


11 


45 




26 


a 43 


33 


11 


40 




27 


8 43 


27 


11 


36! 




28 


8 43 


21 


11 


32' 




29 


8 43 


17 


11 


27 




30 


8 43 


13 


11 


23, 




31, 


8 43 


9 


11 


18; 


Apr. 


1 


8 43 


7 


11 


14| 


2 


8 43 


5 



90 
29 
30 
29 
28 

20 

28 
27 
27 
20 

26 
26 
25 
24 
24 

28 
23 
22 
21 
21 

20 
20 
19 
18 
17 

17 
16 
16 
14 
14 

13 
13 
12 
10 
11 

9 
9 

8 ' 
'7 
6 

6 
4 
4 
4 

2 



+18 13.9 
18 16.0 
18 18.1 
18 20.2 
18 22.2 

+18 24.2 
18 26.1 
18 28.0 
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Polar Semidiameter: Jan. 1, 0'.34; Feb. 1, 0\35; Mar. 1, 0'.34; Apr. 1, 0\32; May I, 0\»; June 1, C.37; July 1, (K.25. 
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17 59.6 

+17 57.2 
17 54.8 
17 52.3 
17 49.8 
17 47.2 

+17 44.6 
17 42.0 
17 39.4 
17 36.7 
17 34.0 

+17 31.2 
17 28.4 
17 25.6 
17 22.7 
17 19.8 

+17 16.9 
17 13.9 
17 10.9 
17 7.9 
17 4.8 

+17 1.7 
16 58.6 
16 55.4 
16 52.3 
16 49.0 



+16 45.8 M 
16 42.5 ™ 
16 39.2 £ 
16 35.8 r: 
16 32.5 f A 



+16 29.1 
16 25.6 
16 22.2 
16 18.7 
16 15.2 

+16 11.6 
+16 8.0 



Hot. Parallax: Jan. 1, C.03; Feb. 1, <K.Q3i Mar. I» VM; Apr. 1, 0'.03; May 1, 0'.03; June 1, 0\03; July 1, O^OQL 



Digitized by Google 
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JUPITEE, 1930. 
GREENWICH MEAN TIME, 



Right 
Ascension. 



Noon. 



h m s 

9 23 7 
9 23 52 
9 24 38 
9 25 25 
9 26 11 

9 26 57 
9 27 44 
9 28 31 
9 29 18 
9 30 5 

9 30 53 
9 31 40 
9 32 28 
9 33 16 
9 34 4 

9 34 52 
9 35 41 
9 36 29 
9 37 18 
938 7 

9 38 56 
9 39 45 
9 40 34 
9 41 23 
9 42 12 

9 43 2 
9 43 51 
9 44 41 
9 45 31 
9 46 20 

9 47 10 
9 48 0 
9 48 50 
9 49 40 
9 50 30 

9 51 20 
9 52 11 
9 53 1 
9 53 51 
9 54 42 

9 55 32 
9 56 22 
9 57 13 
9 58 3 
9 58 53 

9 59 44 
10 0 34 



50 



Apparent 
Decfination. 



Noon. 



Transit, 
Meridian 

Green- 
wich. 



+16 11.6 
16 8.0 
16 4.5 
16 0.8 
15 57.2 



+1* 5&5 17 
15 49.8 

15 ?e 1 *« 

15 42.3 ** 

15 38.5 



+15 34.7 
15 30.9 
15 27.0 
15 23.1 
15 19.2 

+15 15.3 
15 11.4 
7.4 



15 
15 



3.4 



14 59.4 

+14 55.3 
14 51.3 
14 47.2 
14 43.1 
14 39.0 

+14 34.8 
14 30.7 
14 26.5 
14 22.3 
14 18.1 

+14 13.9 

14 9.6 

14 5.4 

14 1.1 

13 56.8 

+13 52.5 
13 48.2 
13 43.8 
13 39.5 
13 35.1 

+13 30.7 
13 26.3 
13 21.9 
13 17.5 
13 13.0 

+13 8.6 
+13 4.1 



1 43 
1 40 
1 37 
1 34 
1 30 



0 56 
0 53 
0 50 
0 47 
0 44 



0 32 
0 28 

o 25 
0 22 



Date. 



Aug. 16 
17 
18 
19 
20 

21 
22 
23 
24 

?5 

26 
27 
28 
29 

' 30 

31 

Sept. 1 
2 
3 
4 

5 
6 

' 7 
8 
9 

10 
' 11 
* 12 
13 
14 

15 
16 
17 
18 

19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 



Oct. 



30 
1 



pparent 
Wht 



Noon. 



h 
10 
10 
10 
10 
10 

10 
10 
10 

10 
10 

10 
10 



m s 

0 34 

1 25 

2 15 

3 6 

3 56 

4 46 

6 37 

6 27 

7 17 

8 8 

8 58 

9 48 



61 



10 33 24 
lfr34 ll Tl 
10 34 57 ?! 
10 35 44 V. 
10 36 30 : *° 



10 10 38 
10 11 28 
10 12 18 

10 13 8 
10 13 58 
10 14 48 
10 15 38 
10 16 27 

10 17 17 
10 18 6 
10 18 56 
10 19 45 
10 20 34 

10 21 23 
10 22 12 
10 23 1 
10 23 50 
10 24 39 

10 25 27 
10 26 16 
10 27 4 
10 27 52 
10 28 40 

10 29 28 
10 30 15 
10 31 3 
10 31 50 ; 
30 32 37 



10 37 16 
10 38 2 



46 



Apparent 
Declination. 



Noon. 



+13 4.1 
12 59.7 
12 55.2 
12 50.7 
12 46.2 

+12 4L7 
12 37.2 
12 32.7 
12 28.2 
12 23.6 

+12 19.1 
12 14.5 
12 10.0 
12 5.4 
12 0.9 

+11 56.3 
11 51.8 
11 47.2 
11 42.6 
11 38.0 

+11 33.5 
11 28.9 
11 24.3 
11 19.8 
11 15.2 

+11 10.6 



6.0 

1.5 



11 
11 
10 56.9 
10 52.4 

+10 47.8 
10 43.3 
10 38.7 
10 34.2 

; 10 29.7 



46 



+10 26.1 
10 20.6 
10 16.1 !? 
10 11.6 ?? 
10 



+16 2.7 
9 58.2 

: 9 53.8 
9 40.3 
9 44.9 

+ 9 40.5 
+ 9 36.1 



Polat Semidiameter: July 1, (K.fc; Aug. 1, 0\24; Sept. 1, 0\24; Oct. 1, frl'25; No*. 1, Dec. 1, <r\2«r lW;3i,0\31. 



Digitized by Google 



JUPITER, 1920. 
GREENWICH MEAN TIME. 



89 



Ascension. 



Neon. 



Noon. 



Transit, 
Meridian 
of 
Green- 
wich. 



Date. 



Apparent 



Noon. 



Apparent 
Declination. 



Noon. 



b m s 
10 38 2 
10 38 47 
10 39 33 
10 40 18 
10 41 3 

10 41 48 
10 42 S2 
10 43 17 
10 44 1 
10 44 44 

10 45 28 
10 46 11 
10 46 54 
10 47 37 
10 48 19 

10 40 2 
10 49 43 
10 50 25 
10 51 6 
10 51 47 



10 52 28 
10 53 8 
10 53 48 
10 54 28 
10 55 7 

10 55 46 
10 56 25 
10 57 3 
10 57 41 
10 58 19 

10 58 56 
10 59 33 



11 
11 
11 

11 
11 
11 
11 
11 

11 
11 
11 
11 
11 

11 
11 



0 10 

0 46 

1 22 



1 67 

2 32 

3 7 

3 41 

4 14 

4 48 

5 20 

5 53 

6 25 
6 56 



7 27 
7 58 



SI 



+9 36.1 
9 31.7 
9 27.3 
9 23.0 
9 18.7 

+9 14.3 
9 10.0 
9 5.8 
9 l v 5 
8 57.3 

+8 53* 
8 48.9 
8 44.7 
8 40.5 
8 36.4 

+8 32.3 
8 28.2 
8 243 
8 20.2 
8 16.2 

+8 12.2 . 
8 8.3 : 

8 4.4 : 
8 0.5: 

7 56.7 : 
+7 S2.9 . 

7 49.1 : 

7 45:3 I 
7 41.6 
7 38.0 

+7 34.3 
7 30.7 
7 27.2 
7 23.6 
7 20.1 

+7 16:7 
7 13.3 
7 9.9 
7 6.6 
7 3.3 

+7 0.1 
6 56.9 
6 53.8 
6 50.7 
6 47.6 

+6 44.6 
+6 41.7 



37 



3fi 



32 



29 



h m 
21 56 
21 52 
21 49 
21 46 
21 43 

21 40 
21 36 
21 33 
21 30 
21 27 

21 24 
21 20 
21 17 
21 14 
21 11 

21 7 
21 4 
21 1 
20 58 
20 54 

20 51 
20 48 
20 45 
20 41 
20 38 

20 35 
20 31 
20 28 
20 25 
20 22 

20 18 
20 15 
20 12 
20 8 
20 5 

20 2 
19 58 
19 55 
19 51 
19 48 

19 45 
19 41 
19 38 
19 34 
19 31 

19 28 
19 24 



Nov. 



Dec. 



16 
17 
18 
19 
20 

21 

22 
23 
24 
25 

26 
27 
28 
29 
30 

1 
2 
3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 



h 
11 
11 
11 
11 
11 



m s 

7 58 

8 28 

8 57 

9 26 
9 55 



11 10 23 
11 10 51 
11 11 18 
11 11 44 
11 12 10 

11 12 36 
11 13 1 
11 13 25 
11 13 49 
11 14 12 

11 14 35 
11 14 57 
11 15 19 
11 15 40 
11 16 0 

11 16 20 
11 16 39 
11 16 58 
11 17 16 
11 17 33 

11 17 50 
11 18 6 
11 18 22 
11 18 37 
11 18 51 

11 19 4 
11 19 17 
11 19 29 
11 19 41 
11 19 52 

11 20 2 
11 20 11 
11 20 20 
11 20 28 
11 20 36 

11 20 42 
11,20 49 
11 20 54 
11 20 59 
11 21 2 

11 21 6 
11 21 8 



+6 41.7 
6 38.6 
6 35.9 
6 33.1 
6 30.4 

+6 27.7 
6 25.0 
6 22.5 
6 19 J 
6 17.4 

+6 15.6 
6 12.7 
6 10.4 
6 8.1 
6 5.9 



+6 
6 
5 
5 
5 



3.8 
1.7 
59.7 
57.8 
55.9 



+5 54.1 
5 52.3 
5 50.6 
5 49.0 
5 47.5 

+5 46.0 
5 44.6 
5 43.2 
5 42.0 
5 40.7 

+5 39.6 
5 38.5 
5 37.6 
5 36.6 
5 35.8 

+5 35.0 
5 34.3 
5 33.7 
5 33.1 
5 32.6 

+5 32.2 
5 31.9 
5 31.6 
5 31.4 
5 31.3 

45 31.3 
+5 31.3 



H<r. Parallax: Jury 1, d\02; Aug. 1, V.W, Sept. 1, VM; Oct. 1, ©'.03; Nov. 1, (K.tt; Dec 1, OMJft; Dec. 32,e / .Q3. 



Digitized by Google 
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SATURN", 1920. 
GREENWICH MEAN TIME. 



Ascension. 



Noon. 



Apparent 
Declination. 



Noon. 



Transit, 
Meridian 
of 
Green- 
wich. 



Date. 



S3? 



Noon. 



Apparent 
Pectination. 



Noon. 







h 


m 


8 


Jan. 


1 


10 


54 


54 




2 


10 


54 


51 




3 


10 


54 


47 




4 


10 


54 


42 




5 


10 


54 


38 




6 


10 


54 


32 




7 


10 


54 


27 




8 


10 


54 


21 




9 


10 


54 


14 




10 


10 


54 


8 




11 


10 


54 


0 




12 


10 


53 


53 




13 


10 


53 


45 




14 


10 


53 


37 




15 


10 


53 


28 




16 


10 


53 


19 




17 


10 


53 


10 




18 


10 


53 


0 




19 


10 


52 


50 




20 


10 


52 


39 




21 


10 


52 


28 




22 


10 


52 


17 




23 


10 


52 


6 




24 


10 


51 


54 




25 


10 


51 


42 




26 


10 


51 


30 




27 


10 


51 


17 




28 


10 


51 


4 




29 


10 


50 


51 




30 


10 


50 


37 




31 


10 


50 


23 


Feb. 


1 


10 


50 


9 




2 


10 


49 


55 




3 


10 


49 


40 




4 


10 


49 


25 




5 


10 


49 


10 




o 


lO 


AH 
48 


00 




7 


10 


48 


39 




8 


10 


48 


23 




9 


10 


48 


7 




10 


10 


47 


51 




11 


10 


47 


35 




12 


10 


47 


18 




13 


10 


47 


2 




14 


10 


46 


45 




15 


10 


46 


28 




16 


10 


46 


11 



+8 52.9 
8 53.5 
8 54.2 
8 54.9 
8 55.7 

+8 56.5 
8 57.3 
8 58.2 

8 59.1 

9 0.1 



+9 
9 
9 
9 
9 



1.1 
2.1 
3.2 
4.3 
5.4 



+9 6.6 
9 7.8 
9 9.0 
9 10.3 
9 11.6 

+9 12.9 
9 14.3 
9 15.7 
9 17.1 
9 18.6 

+9 20.1 
9 21.6 
9 23.1 
9 24.7 
9 26.3 

+9 27.9 
9 29.5 
9 31.2 
9 32.8 
9 34.5 

+9 36.2 
9 38.0 
9 39.7 
9 41.5 
9 43.3 

+9 45.1 
9 46.9 
9 4o.7 
9 50.5 
9 52.4 

+9 54.2 
+9 56.1 



h 


m 






h m 


8 


1 A 
±0 


lo 
lo 


JP6D. 


1 A 
10 


1A Aft 

1U 40 


11 


1 A 
ID 


Q 




17 
1/ 


1A A\ 
IV 40 


OO 


1 A 


0 




1ft 
lo 


1A AK 
1U 40 


OA 
OO 


1 A 






1 Q 

iy 


in ak 
1U 40 


1 A 

iy 


15 


57 




20 


10 45 


1 


IK 
10 


KO 

Oo 




LL 


1A AA 

1U 44 


4o 


10 


AQ 

4y 




99 
LL 


1A AA 
1U 44 


HO 


10 


Ati 

40 




9Q 

lo 


1 A AA 

111 44 


Q 

o 


10 


Al 
41 




OA 
Z4 


1A 

1U 4o 


OO 


15 


37 




25 


10 43 


32 


10 


09 

OL 




9A 


1A AQ 

HI 4o 


1 A 

14 


10 


9ft 
Lo 




97 
Li 


1A AO 
IV 4Z 


KA 
00 


1R 
10 


OA 
44 




9ft 
LO 


1A AO 
1U 4Z 


Oft 
OO 


10 


9A 
L\3 




9Q 
Ly 


1A AO 
11/ 4Z 


9A 

LV 


15 


16 


Mar. 


1 


10 42 


2 


i f\ 

10 


19 

LL 




o 
L 


1A A1 
1U 41 


AA 
44 


10 


ft 
O 




Q 

0 


1A Al 
1U 41 


9A 
LO 


10 


A 
4 




A 
4 


1A At 
1U 41 


Q 

o 


10 


A 
O 




O 


1A Afl 
1U 4U 


OO 


14 


56 




6 


10 40 


32 


1 A 
14 


oL 




/ 


1A At\ 

W 4U 


1 A 

14 


1A 
14 


AO. 
4o 




Q 
O 


1 A QQ 

iu oy 


07 


1 A 
14 


AQ 

40 




o 
y 


1 A on 

io oy 


OQ 

oy 


~IA 
14 


oy 




1U 


ia on 

io oy 


99 
LL 


14 


35 




11 


10 39 


4 


1A 
14 


Ol 

ol 




19 
XL 


1 A Oft 

10 oo 


AT 

47 


1A 

14 


0>7 
LI 




1Q 

lo 


1 A OQ 

10 oo 


OA 

oO 


1 A 

14 


OO 

lo 




1A 
14 


1 A OQ 
10 OO 


1 o 

lo 


1A 
14 


1 Q 

iy 




1 f\ 
10 


1A Q7 
1U Ol 


OO 


14 


14 




16 


10 37 


39 


1A 
14 


10 




17 

17 


1 A OT 

10 o7 


99 
LL 


1A 
14 


a 
O 




1ft 
lo 


1A Q7 
1U Ol 


0 


1A 
14 


L 




1 Q 

iy 


1A OA 
10 OO 


4y 


1 0 
lo 


Kft 
Oo 




OA 
LV 


1 A OA 
10 OO 


oo 
oo 


13 


54 




21 


10 36 


17 


lo 


Ad 

4y 




99 
LL 


TA Oft 
10 OO 


L 


13 


45 




23 


10 35 


46 


13 


41 




24 


10 35 


31 


13 


37 




25 


10 35 


16 


13 


33 




26 


10 35 


1 


13 


28 




27 


10 34 


47 


13 


24 




28 


10 34 


32 


13 


20 




29 


10 34 


18 


13 


16 




30 


10 34 


5 


13 


12 




31 


10 33 


51 


13 


7 


Apr. 


1 


10 33 


38 


13 


3 


2 


10 33 


25 



18 
17 
17 
18 
18 

18 
17 
18 
18 
18 

18 
18 
18 
18 
18 

18 
18 
18 
18 
18 

17 
18 
17 
18 
17 

17 
17 
17 
17 
17 

16 
17 
16 
16 
15 

16 
15 
15 
15 
14 

15 
14 
13 
14 
13 

13 



+ 9 56.1 
9 58.0 
9 59.8 
10 , 1.7 
10 3.6 

+10 5.5 
10 7.4 
10 9.3 
10 11.1 
10 13.0 

+10 14.9 
10 16.8 
10 18.7 
10 20.6 
10 22.4 

+10 24.3 
10 26.1 
10 28.0 
10 29.8 
10 31.6 

+10 33.4 
10 35.2 
10 37.0 
10 38.8 
10 40.5 

+10 42.3 
10 44.0 
10 45.7 
10 47.3 
10 49 ? 0 

+10 50,6 
10 52.2 
10 53.8 
10 55.4 
10 56.9 

+10 58.4 

10 59.9 

11 1.4 
11 2.8 
11 4.2 

+11 5.6 
.11 7.0 
11 8.3 
11 9.6 
H 10.8 

+11 12.0 
+11 13.2 



Polar Semidiameter: Jan. 1, 0U4; Feb. 1, (K.15; Mar. 1, 0M5; Apr. 1,0M5; May 1, 0U4; June 1, <K.13; July 1, 0U3. 



Digitized by Google 



SATURN, 1920. 

GREENWICH MEAN TIME. 
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Ascension. 



Noon. 



Apparent 
Declination. 



Noon. 



Transit, 
Meridian 
of 
Green- 
wich. 



Date. 



Apparent 
Ascension. 



Noon. 



Apparent 
clination. 



Dec] 



Noon. 



h m s 

10 33 S8 „ 

10 33 25 :l 

10 33 13 " 
10 33 0 

10 32 48 JJ 

10 32 37 
10 32 25 
10 32 14 
10 32 3 
10 31 53 

10 31 43 
10 31 83 
10 31 24 
10 31 15 
10 31 6 

10 30 68 
10 30 50 
10 30 42 
10 30 35 
10 30 28 

10 30 22 
10 30 15 
10 30 10 
10 30 4 
10 29 59 

10 29 55 
10 29 51 
10 29 47 
10 29 44 
10 29 41 

10 29 38 
10 29 36 
10 29 34 
10 29 33 
10 29 32 

10 29 31 
10 29 31 
10 29 31 
10 29 32 
10 29 33 

10 29 34 
10 29 36 
10 29 38 
10 29 41 
10 29 44 

10 29 47 
10 29 51 



4-11 12.0 
11 13.2 
11 14.4 
11 15.5 
11 16.6 

+11 17.7 

11 18.7 

11 19.7 

11 20.6 

11 21.6 

+11 22.4 
11 23.3 
11 24.1 
11 24.9 
11 25.6 

+11 26.3 
11 27 JD 
11 27:6 
11 28.2 
11 28.7 

+11 29.2 
11 29.7 
11 30.1 
ll 30.5 
11,30.? 

+11 31.1 
11 31.4 
11 31.6 
11 31,8 
11 32.0 

+11 32.1 
11 32.2 
11 32.2 
11 32.2 
11 32.1 

+11 32.1 
11 31.9 
11 31.8 
11 31,6 
11 31.3 

+11 31.0 
11 30.7 
11 30.4 
11 30.0 
11 29.5 

+11 29.1 
til ?8,5 



u 


m 




h m s 


9 


54 


Ma v 1 7 
a Any xi 


10 2Q hi 

xv &v OX 


9 


50 


1ft 

XO 


1ft OQ 

iw OO 


9 


46 


19 


TO 2Q RQ 

Xv £i*J O<0 


9 


41 


20 


10 30 4 


9 


37 


21 


10 30 10 


9 


33 


22 


10 30 in 

XV Ov x& 


9 


29 




10 30 21 
xu ov &x 


9 


25 


* 24 


10 30 2ft 

XV OV &0 


9 


21 


25 


10 30 35 


9 


17 


26 


10 30 42 


9 


12 


27 


10 30 50 

JLV KJXJ U\J 


9 


g 


28 


10 30 lift 

XV ov oo 


9 


4 


29 


10 31 6 


9 


0 


30 


10 31 15 


8 


56 


31 


10 31 24 


g 


52 


Juhg 1 


10 31 33 

XV ox oo 


8 


48 


2 


10 31 43 


g 


44 


< 3 


10 31 53 


8 


40 


4 


10 32 4 


8 


36 


5 


10*32 15 


g 


32 


; 6 


10 32 2 A 

XV Oil 


g 


28 


[ 7 


10 32 3ft 

XV 0*i OO 


g 


24 


1 8 


10 32 fiO 

XV 0& ov 


8 


20 


9 


10 33 2 


8 


16 


; 10 


10 33 15 


g 


12 


; 11 


10 33 9ft 

XV OO £tO 


g 


g 


12 

X& 


10 33 4.1 

XV OO tx 


g 


4 


> • 13 

xo 


10 33 fvl 
xv oo crx 


8 


0 


14 


10 34 8 


7 


56 


15 


10 34 23 


7 


52 


' lrt 


10 34 37 


7 


48 


17 


10 34 JS2 

XV OTt o& 


7 


44 


1ft 

xo 


10 3ft ft 
XV oo o 


7 


40 


19 


10 35 23 


7 


36 


5 20 


10 35 39 


7 


32 


i 21 


10 35 55 


7 


28 


22 


10 36 12 


7 


24 


i 23 


10 36 28 


7 


20 


24 


10 36 45 


7 


16 


25 


10 37 3 


7 


12 


26 


10 37 20 


7 


9 


27 


10 37 38 


7 


5 


28 


10 37 56 


7 


1 


29 


10 38 15 


6 


57 


; 30 


10 38 34 


6 


53 


July 1 


10 38 53 


6 


49 


; 2 


10 39 12 



6 
7 

7 
7 
8 

8 
8 
9 
9 
9 

10 
10 
11 
11 
11 

12 
12 
12 
13 
13 

13 
13 
14 
15 
14 

16 
16 
15 
16 
16 

17 
16 
17 
18 
17 

16 
18 
19 
19 
19 

19 



+11 28.5 
11 28.0 
11 27.4 
11 26.8 
11 26.1 

+11 25.4 
11 24.7 
11 23.9 
11 23.1 
11 22.2 

+11 21.3 
11 20.4 
11 19.4 
11 18.4 
11 17.4 

+11 16.3 

11 15.2 

11 14.1 

11 12.9 

11 11.7 

+11 10.5 
11 9.2 
11 7.9 
11 6.6 
11 5.2 

+11 3.8 
11 2.4 
11 0.9 
10 59.4 
10 57.9 

+10 56.3 
10 54.7 
10 53.1 
10 51.5 
10 49.8 

+10 48.1 
10 46.3 
10 44.6 
10 42.8 
10 41.0 

+10 39.1 
10 37.2 
10 35.3 
10 33.4 
10 31.4 

+10 29.5 
+10 27.5 



Hor. Parallax: Jan. 1, 0/.02; Feb. 1, 0'.02; Mar. 1, C.02; Apr. 1, 0 / .02; May 1, 0'.OZ; Junel, 0*.Q2; July 1„ O\01, 
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S&TDTOJ 1920.- 

GREENWICH MEAN TIME J 



cent 

Ascensidn. 



• Apparent 
. Declination. 



Transit, 
Meridian 
of 
Green- 
wich. 



Bate. 



Noon. 



1 Ajftarent 
Declination. 



« Jfcon. 



h m 3 
10 38 53 
10 3912 
10 39 31 
10 39151 
10 40 11 

10 40 31 
10 40 52 
10 41 13 
10 41 34 
10 41 55 

10 42 16 

10 42 38 
10 43 0 
10 43 22 
10 43 44 



10 44 
10 44 
10 44 
10 45 
10 45 

10 46 
10 46 
10 46 
10 47 
10 47 



10 62 16 
10 62 42 
10 63 8 
10 53 34 
10 54 1 

10 54 27 
10 54 54 
10 55 21 
10 55 47 
10 56 14 

10 56 41 
10 57 9 



10 48 : 3 w K 
10 48 28 % 
10 48 52 J 
10 49 17 J 
10 49 '42 £ 

10 50 8 ! 
10 50 33 fz 
10 50 58 Z 
10 51 24 £ 
10 51 50 J 



28 



410 29:5 
10 27.5 
10 25i4 
10 23,4 
10 21:3 

+10 19,2 
10 17.0 
1014.9 
10 12.7 
10 10.5 



+10 
10 
10 
10 



&3 

6,0 
3.8 
1.5 



9 59.2 



+ 9 44.9 
9 42,5 

" 9 40.0 
9 37.5 
9 35.0 



9 19.7 
9 17.1 
9 14.5 
9 11.8 
9 9.2 



+ 8 63.0 
8 50.3 
8 47.5 
8 44.8 
8 42.0 

+ 8 39.2 
+ 8 36.4 



+ 9 56.8 9t 
9 54.5 2 
9 52.1 ~ 

9 ^3 £ 



9' 32.5 25 
9 30.0 Z 

9 27 4 25 
9 24.9 ; 

9 22.3 ™ 



9 6.5 2? 
9 3.8 V 7 
9 1.1 % 
8 58.4 J 
8 55.7 £ 



28 



3 32 
3 29 



3 25 
3 22 
3 18 
3 15 



3 11 



3 4 
3 0 
2 57 
2 53 



50 
46 
43 
39 
36 

32 
29 
25 
22 
18 

15 
11 
8 
4 
1 

57 
54 
50 
46 
43 

40 
36 

33 
29 
26 

22 
19 



Aug. 



16 
17 
18 
19 
20 

21 

22 
23 
24 
25 

26 
27 
28 
29 
30 



31 

Sept? 1 
2 
3 
4 

5 
6 

- 7 
8 
9 

' 10 
11 
12 
13 
14 

15 
16 
1*7 
18 
19 

20 
21 

• 22 
23 
24 

25 
26 
•27 
28 
29 

30 

Oct. 1 



h m s 
10 57 9 
10 57 36 
K) 58 3 
10 58 30 
10 58 58 

10' 59 25 
10 59 53 
11 
11 



0 21 
0 48 
11 1 16 



11 
11 
11 

11 
11 

11 

11 

11, 

11 

11 



1 44 

2 12 

2 40 

3 7 
3 35 



11 6 

11 6 

11 7 

11 7 

11 8 

ll 8 
11 9 
11 9 
11 10 
11 10 



11 11 5 
11 11 33 
11 12 1 
11 12 28 
11 12 56 



11 14 47 
11 15 15 

11 15 42 
11 16 10 
11 16 37 
11 17 4 
11 17 32 

11 17 69 
11 18 26 



26 



11 13 24 ^ 
11 13 52 * 
11 14 20 i® 



27 



27 



+8 36.4 
8 33.7 
8 30.9 

'8 28.1 
8 25.2 

+8 22.4 
8 19.6 
8 16.6 
8 13.9 
8 11.1 



+8 
8 
8 



8.2 
5.4 
2.5 
7 59.7 
7 56.8 

+7 53.9 
7 51.1 



7 48.2 
7 45.3 
7 42.4 

47 89.«: 
7 36.7 
7 33.8 
7 31.0 
7 28.1 

+7 25i 
7 22.3 
7 19.5 
7 16.6 
7 13.7 

+7 10.9 

7 8.0 

7 5.2! 

7 2.3 

6 59.6 

+6 56.7 
6 53.9 
6 51.0 
6 48.2 
6 45.4 

+6 42.6 
6 39.8 
6 37.1 
6 34.3 
6 31.5 

+6 28.8 
+6 26.1 



Polar Semidiameter: July 1/0M3; Aug. 1, 0U2; Sept. 1, 0M2; Oct. 1', 0U2; Nor. 1, C.12; Dee. 1, 0U$ Dec.. 32,0M4. 
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SATURN", 1920. 

GREENWICH MEAN TIME. 



9S 



Apparent 
Right 

4scension. 



Noon. 



Apparent 
Declination. 



Noon. 



Transit, 
Meridian 
of 
Green- 
wich. 



Pate. 



Apparent 
Ascension. 



Noon. 



Apparent 
Declination. 



Noon. 



h m s 
11 18.26 
11 18 53. 
11 Id 19 
11 19 46 
11 20 13 

11 20 39 
11 21 6 
11 21 32 
11 21 58 
11 22 24 



11 22 50 
11 23 16 
11 23 41 
11 24 7 ^ 
11 24 32 Z 



2ft 



28 



11 24 57 
11 25 22 
U 25 47 
U 26 12 
11 26 36 

11 27 1 
11 27 25 
11 27 49 
11 28 13 
11 28 36 



11 29 0 
11 29 23 
11 29 46 
11 30 9 
11 30 31 

11 30 54 
11 31 16 
11 31 38 
11 31 59 
11 32 21 



26 



11 32 42 2f 
11 33 3 It 
11 33 24 £ 
11 33 44 ? 
11 34 5 % 



11 34 25 
11 34 44 
11 35 4 
11 35 23 
11 35 42 

11 36 0 
11 36 19 



+6 26.1 
6 23.3 
6 2Q.6 
6 17.9 
6 15.2 

+6 12.6 
6 9.9 
6 7.3 
6 4.6 

6 i 2.0 

+5 99.4 
5 56.8 
5 54.? 
5 51.7; 



+5 46.6 



5 44.1 
5 41.7 
5 39.2 
5 36.8 

+5 34.4 
5 32.0 
5 29.6 
5 27.2 
5 24.9 

+5 22.6 
5 20.3 
5 18.0 
5 15.8 
5 13.6 

+5 11.4 
5 
5 

5 



22 



9.2 
7.1 
5.0 
2.9 



+5 0.8 
i $8-8 
4 56.8 
4 54.8 
4 52.9 

+4 51.0 
4 49.1 
4 47.2 
4 45.4 
4 43.6 

+4 41.8 
+4 40.1 



h m 

22 36 
22 32 
22 28 
22 25 
22 22 

22 18 
22 14 
22 11 
22 8 
22 4 

22 0 
21 57 
21 54 
21 50 
21 46 

21 43 
21 40 
21 36 
21 32 
21 29 

21 25 
21 22 
21 18 
21 15 
21 11 

21 8 
21 4 
21 0 
20 57 
20 53 

20 50 
20 46 
20 43 
20 39 
'20 36 

20 32 
20 28 
20 25 
20 21 
20 18 

20 14 
20 10 
20 7 
20 3 
20 0 

19 56 
19 52 



Nov. 16 
17 
18 

, 19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 



Dec. 



1 

2 
3 
4 
5 

6 

7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 



h m s 

11 36 19 
11 36 37 
11 36 55 
11 37 12 , 
11 37 29 

11 37 4$ 
11 38 3 
11 38 19 
11 38 35 
11 38 50 



11 39 
11 39 
11 39 
11 39 
11 40 

11 40 
11 40 
11 40 
11 40 
11 41 



11 41 20 
11 41 32 
U 41 43 
11 41 54 
11 42 4 

11 42 14 
11 42 24 
11 42 34 
11 42 42 
11 42 51 

11 42 59 
11 43 7 
11 43 14 
11 43 21 
11 43 28 

11 43 34 
11 43 40 
11 43 46 
11 43 51 
11 43 55 

11 44 0 
11 44 4 
11 44 7 
11 44 10 
11 44 13 

11 44 15 
11 44 17 



+4 40.1 



4 38.4 
4 36.8 
4 35,1 
4 33.6 

+4 32.0 
4 30.6 
4 29.0 
4 27.5 
4 26.1 

+4 24.7 
4 23.4 
4 22.1 
4 20.8 
4 19.6 



+4 18.4 
4 17.2 
4 16.1 
4 15.0 
4 14.0 

+4 13.0 
4 12.0 
4 11.1 
4 10.2 
4 9.4 

+4 8.6 

4 7.8 

4 7.1 

4 6.5 

4 5.8 

+4 5.3 

4 4.7 

4 4.2 

4 3.8 

4 3-3 

+4 3.0 



4 
4 
4 
4 

+4 
4 
4 
4 
4 

+4 
+4 



10 



2.6 
2.4 
2.1 
1>9. 

1.8 
1.7 
1.6 
1.6 
1.6 

1.6 
1.7 



Hot. Parallax; July 1, <K*Q1; Aug. 1, 0\01; Sept. 1, Q'.Oi;, Oct. 1, Q'.OI; Nov, 1, O'.Ol; #ec. 1, 0'.02; Dec. 82, 0 / ,02. 
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94 APPARENT PLACES OF STARS, 1920. 

FOR THE UPPER TRANSIT AT GREENWICH. 
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— 
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18.6 


19.3 


19.5 


19.4 


19.1 


18.7 


2 


fi Cassiop. 
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55.2 


54.3 


53.8 


53.9 


54.7 


56.0 


57.5 


58.9 


59.9 


60.2 


60.0 


59.3 


58. a 


3 


p* Ceti 
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35.2 


34.8 


34.5 
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35.6 
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38.2 
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42.9 


42.4 


42 5 
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46.3 
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53.8 
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22 


X Argus 
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10. u 


lu. 0 


1A 4 


Ifi A 
10.0 


1A ^ 
1 O , a 


ift i 

10. X 


xO.O 


i ^ ft 


14 Q 

X4.y 


15 2 
10.61 


4^ 

40 


7 jjrdcoma 


1/ 04 


43.1 


43.8 


44 a 


AA 1 
40.1 


47 1 


A7 ft 


AO. fi 
4o.U 


47 7 
4/ . / 


4ft Q 

40. y 


A*\ ft 
40.0 


44 Q 

44. y 


44 1 
44.0 


44 4 

44.4 


46 


e Sagittarii 


18 18 


51.2 


51.9 


52.8 


53.9 


54 9 


55.8 


56.3 


56 4 


56.0 


55.4 


54.8 


54.6 


54.8 


47 


a Lyra 


18 34 


12.7 


13.2 


13.9 


15.0 


I5.y 


16.7 


17.1 


17.0 


16.5 


15.8 


15.0 


14.5 


14.6 


48 


a Sagittarii 


18 50 


17.8 


18.4 


19.2 


20.1 


21.1 


22.0 


22.5 


22.7 


22.4 


21.9 


21.3 


21.1 


21.2 


49 


a A qui lye 


19 46 


52.3 


52.6 


53.2 


54.0 


54.9 


55.7 


56.3 


56.6 


56.4 


56.0 


55.4 


55.1 


55.0 


50 


a Pavonis 


20 19 


18.3 


18.7 


19.5 


20.8 


22.3 


23.8 


25.0 


25.6 


25.5 


24.7 


23.7 


22.9 


22.6 


51 


a Cygni 


20 38 


41.4 


41.4 


41.9 


42.7 


43.8 


44.9 


45.7 


46.1 


46.0 


45.4 


44.6 


43.9 


43.3 


52 


c Pegasi 


21 40 


15.3 


15.3 


15.5 


16.1 


16.9 


17.8 


18.6 


19.2 


19.4 


19.2 


18.8 


18.3 


18.0 


53 


a Gruis 


22 3 


11.3 


11.1 


11.4 


12.1 


13. 1 


14.3 


15.5 


16.4 


16.7 


16.5 


-15.9 


15.2 


14.6 


54 


a Pise. Aust. 


22 53 


14.0 


13.8 


13.8 


14.2 


14.9 


15.8 


16.9 


17.7 


18.2 


18.2 


! 17.9 


17.4 


17.0 J 


55 


a Pegasi 


23 0 


46.8 


46.6 


46.61 46.9 


47.5 


48.5 


49.4 


50.2 


50.6 


50.6! 50.4 


50.0 


49.6 | 
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APPARENT PLACES OF STARS, 1920. 95 

FOR THE UPPER TRANSIT AT GREENWICH. 



Declination. 



+28 
+58 



39.2 
42.9 



-18 25.6 
+59 49.5 



+88 



53.0 



-57 38.8 



+23 



5.2 



-40 37.7 



+49 

H;16 

- 8 
+45 
+ 6 

- 1 
+ 7 

-52 
-16 
-28 
+ 5 
+28 

-59 
-43 
-69 

- 8 
+12 

+62 
+15 
-62 
-56 
-59 

+56 
+55 
-10 
-35 
+19 

-60 

+74 
+26 
-22 
-26 



-15 
-37 
+12 
+51 



34.8 
20.9 

17.7 
55.1 
16.6 
15.2 
23.5 

39.2 
36.5 
51.9 
25.7 
13.0 

15.1 
6.6 
23.2 
18.8 
21.3 

10.6 
0.9 
39.2 
39.7 
14.9 

23.3 
20.2 
44.7 

58.5 
35.7 

30.0 
28.7 
58.9 
23.6 
15.2 

52.8 
37.5 
2.7 
37.1 
29.9 



-34 
+38 
-26 23 
+ 8 
-56 



25.3 
42.6 
.8 
39.5 
59.6 



+44 
9 
-47 
-30 
+14 



59.9 
30.6 
2U 
2.8 



39.1 
42.8 
25.6 
49.5 
53.0 

38.8 
5.2 
37.7 
34.8 
20.9 

17.7 
55.1 
16.5 
15.3 
23.4 

39.4 
36.6 
52.0 
25.6 
13.0 

15.3 
6.7 
23.4 
18.9 
21.2 

10.6 
0.9 

39.3 
39.9 
15.0 

23.2 
20.2 
44.8 
58.6 
35.6 

30.1 
28.6 
58.8 
23.7 
15.3 

52.7 
37.6 
2.7 
37,0 



39.0 38.9 



42.7 
25.6 
49.4 



53.0 52.8 



38.7 
5.1 
37.7 
34.8 
20.9 

17.8 
55.2 
36.5 
15.3 
23.4 



39.5 39.5 



36.7 
52.1 
25.6 
13.1 

15.5 
6.9 



23.6 23.7 



19.0 
21.2 

10.7 
0.9 
39.5 
40.0 
15.2 



58:7 
35.6 

30.2 



58.7 
23.7 
15.3 

52.7 
37 6 
2.7 
36.9 



29.7 29.6 



25.3 
42.4 
23.7 
39,4 
59.4 



59.7 
30.5 
0|20.9 
2.8 



46.6) 46.6 



25.3 
42.3 
23.7 
39.4 
59.3 

59.6 
80.5 
20.8 
2.7 
46.5 



42.6 
25.5 
49.3 



38.6 
5.1 
37.6 
34.7 
20.9 

17.8 
55.1 
16.5 
15.3 
23.4 



36.7 
52.1 
25.6 
13.1 

15.6 
7.0 



19.0 
21.2 

10.9 
0.9 
39.6 
40.2 
15.3 



23.3 23.4 
20.2 20.3 
44.8 44.9 



58.7 
35.6 

30.3 



28.6 28.7 



58.7 
23.8 
15.3 

52.7 
37.6 
2.7 
36.9 
29.6 

25.2 
42.3 
23.7 
39.4 
59.2 

59.5 
30.5 
20.7 
2.6 
'46.5 



38.9 



42.5 42.4 



25.4 
49.2 
52.7 

38.4 
5.1 
37.5 
34.7 



20.9 20.9 



2.5 
46.5 



38.9 



25.3 
49.1 
52.5 

38.2 
6.1 
37.3 
34.6 



17.8 
55.1 
16.5 
15.3 
23.4 

39.5 
36.7 
52.1 
25.6 
13.1 

15.6 
7.0 
23.8 
19.0 
21.3 

11.0 
0.9 
39.8 
40.3 
15.5 

23.6 
20.5 
44.9 
58.9 
35.7 

30.4 
28.9 
58.8 
23.8 
15.4 

52.8 
37.6 
2.7 
37.0 
29.7 

25.2 
42.4 
23.7 
39.4 
59.1 

59.5 
30.6 
20.6 20.5 



17.7 
55.0 
16.6 

15.3 
23.5 

39.4 
36.6 
52.0 
25.6 
13.1 

15.6 
7.0 
23.8 
19.0 
21.3 

11.0 
1.0 
39.9 
40.4 
15.6 

23.7 
20.6 
44.9 
58,9 
35.8 

30.6 
29.0 
59.0 
23.8 
15.4 

53.0 
37.6 
2.7 
37.1 
29.9 



25.3 
42.5 



39.5 
59.1 



30.6 



2.4 
46.6 



39.0 



42.5 42.6 



25.2 
49.1 
52.5 

38.1 
5.1 
37.2 
34.5 
20.9 



17.6 17.5 



54.9 
16.6 
15.2 
23.5 

39.2 
36.5 
51.9 
25.7 
13.1 

15.5 
6.9 
23.7 
19.0 
21.3 

11.0 
1.0 
39.9 
40.4 
15.6 

23,7 
20.7 
44.9 
58.9 
35.9 

30.6 
29.1 
59.1 
23.8 
15.4 

53.1 
37.6 
2.8 
37.2 
30.0 



25.3 
42.8 

23.6| 23.6 23.7 
39.7 
59.3 



25.3 
42.7 



39.6 
59.2 



59.8 
30.7 



2.3 
46.7 



39.2 



25.1 
49.2 
52.5 

38.0 
5.2 
87.1 
34.6 



39.3 
42.8 
25.1 
49.3 
52.7 

38.1 
5.3 
37.1 
34.6 



21.0 21.0 



54.9 
16.7 
15.1 
23.6 

39.0 
36.4 
51.8 
25.7 
13.1 

15.3 
6.8 
23.6 
18.9 
21.3 

10.9 
1.0 
39.9 
40.4 
15.6 

23.7 
20.7 
44.8 
58.9 
35.9 

30.7 
29.2 
59.1 
23.8 
15.4 

53.2 
37.6 
2.8 
37.2 
30.2 



59.9 
30.8 



20.5 20.5 



2.3 
46.8 



17.5 
54.9 
16.7 
15.1 
23.6 

38.9 
36.3 
51.7 
25.7 
13.0 

15.2 
6.7 
23.4 
18.8 
21.3 

10.8 
•1.0 
39.7 
40.3 
15.5 

23.6 
20.6 
44.8 
58.9 
35.9 

30.6 
29.1 
59.1 
23.8 
15.4 

53.2 
37.5 
2.8 
37,3 
30.3 

25.3 
42.9 
23.7 
39.8 
59.4 

60,1 
30.9 
20.6 
2.3 
46.9 



39.4 
42. 
25.1 
49.5 
52.8 



39.5 
9|43.1 
25.2 
49.6 
53.0 



38.2 
5.4 
37.1 
34.7 
21.0 

17.5 
54.9 
16.7 
15.1 
23.6 

38.9 
36.3 
51.7 
25.7 



13.0 12.9 



15.1 
6.6 
23.3 
18.8 
21.3 

10.6 
0.9 
39.6 
40.2 
15.3 

23.4 
20.4 
44.8 
58.8 
35.8 

30.5 
29.0 
59.1 
23.7 
15.4 

53.2 
37.5 
2.8 
37.3 
30.3 

25.3 
43.0 
23.7 
39.8 
59.4 

60.2 



20.7 
2.4 



38.3 
5.4 
37.2 
34.8 
21.0 

17.5 
55.0 
16.7 
15.1 
23.6 

39.0 
36.4 
51.7 
25.7 



15.1 
6.6 
23.2 
18.9 
21.2 

10.4 
0.9 
39.5 
40.0 
15.2 

23.2 
20.3 
44.8 
58.7 
35.7 

30.4 
28.9 
59.0 
23.7 
15.3 

53.1 
37.5 
2.8 
37.3 
30.2 



25.3 
42 
23.7 
39.8 
59.5 



60.2 



30.9 31.0 30,9 



20.8 

2.5 



47.0147.0 



39.5 
43.2 
25.2 
49.7 
53.2 

38.5 
5.5 
37.4 
34.9 
21.0 

17.6 
55.0 
16.7 
15.2 
23.5 

39.1 
36.5 
51.8 
25.6 
12.9 

15.2 
6.7 
23.3 
18.9 
21.1 

10.3 
0.7 
39.4 
40.0 
15.2 

23.1 
20.1 
44.9 
58.7 
35.6 

30.3 



58.9 
23.7 
15.3 

52.9 
37.5 
2.7 
37.2 
30.1 



25.3 
9)42.8 
23.7 
39.7 
59.5 



60.2 



20.8 
2.5 
47.0 



39.5 
43.2 
25.3 
49.8 
53.3 

38.6 
5.5 
37.5 
35.0 
21.0 

17.7 
55.1 
16.6 
15.2 
23.5 

39.3 
36.6 
52.0 
25.5 
12.9 

15.3 
6.8 
23.5 
19.1 
21.0 

10.3 
0.6 
39.5 
40.0 
15.2 

23.0 
19.9 
44.9 
58.7 
35.5 

30.2 



28.6 28.5 



58.7 
23.7 
15.3 

52.8 
37.6 
2.7 
37.1 
29.9 

25.3 
42.7 
23.7 
39.7 
59.4 

60.1 

30.9 
20.7 
2.6 
46.9 



Special Name. 



Alpheratz 


2.2 


Caph 


2.4 


Deneb Kaitos 


2.2 


Ruchbah 


2.8 


Polaris 


2.1 


Achernar 


0.6 


Hamal 


2.2 


Acamar 


3.0 




1.9 




1.1 


Rigel 


0.3 


Capella 
Beilatrix 


0.2 


1.7 


Alnitam 


1.8 




1.0^-1.4 


Canopus 


-0.9 


Sirius 


-1.6 


Adhara 


1.6 


Procyon 


0.5 


Pollux 


1*2 




1.7 




2.2 


Miaplacidus 


1.8 


Alpnard 


2.2 


Rfiffiilus 

■A. Vvij UiUO 


1.3 


Dubhe 


2.0 


Denebola 


2.2 


Acrux 


1.1 




1.6 




1 j> 


Alioth 


1.7 


Mizar 


2.2 


Spica 


1.2 




2.3 


Arctunis 


0/2 


Rigil Kentaurus 


0.1 


Kochab 


2.2 


Alphecca 


2.3 


T)sf»liii H Via 


2.5 


AilWUvO 


1*2 




1.9 


Sabik 


2.6 


Shaula 


1.7 


Raaalhague 


2.1 


Etamin 


2.4 


Kaus Australia 


2.0 


Vega 


0.1 


Nunki 


2.1 


Altair 


0.9 




2.1 


Deneb 


1.3 


Enif 


2.5 




2.2 


Fomalhaut 


1.3 


Markab 


2.6 



Digitized by 



Google 



96 MERIDIAN TRANSIT OF STARS, 1920. 

GREENWICH MEAN TIME OF TRANSIT AT GREENWICH. 



Constellation 
Name. 



Mag. 



•3 



a Androm. 
0 Cassiop. 
0 Ceti 

6 Cassiop. 
a lira. Miii. 

a Eridani 
a Arietis 
0 Eridani 
a Persei 
a Tauri 

0 Ononis 
a Aurigse 
y Orionis 
€ Orionis 
a Orionis 

a Argus 
a Can. Maj. 
€ Can. Maj. 
a Can. Min. 
0 Gemin. 

€ Argus 
X Argus 
0 Argus 
a Hydrse 
a Leonis 

a Urs. Maj. 
0 Leonis 
a Crucis 

7 Crucis 
0 Crucis 

€ Urs. Maj. 
f Urs. Maj. 
a Virginis 
$ Centauri 
a Bootis 

a Centauri 
0 Urs. Min. 
a Cor. Bar. 
5 Scorpii 
a Scorpii 

a Tri. Aust. 
7i Ophiuchi 
X Scorpii 
a Ophiuchi 
y Draconis 

€ Sagittarii 
a Lyrse 
<r Sagittarii 
a Aquilse 
a Pavonis 



Cygni 
Peg * 



c Pegasi 
a Gruis 
a Pise. Aust. 
a Pegasi 



2.2 
2.4 
2.2 
2.8 
2.1 

0.6 
2.2 
3.0 
1.9 
1.1. 

0.3 
0.2 
1.7 
1.8 
1.0-1.4 

-0.9 
-1.6 

1.6 

0.5 

1.2 

1.7 
2.2 
1.8 
2.2 
1.3 

2.0 
2.2 
1.1 
1.6 
1.5 

1.7 
2.2 
1.2 
2.3 
0.2 

0.1 
2.2 
2.3 
2.5 
1.2 

1.9 
2.6 
1.7 
2.1 
2.4 

2.0 
0.1 
2.1 
0.9 
2.1 

1.3 
2.5 
2.2 
1.3 
2.6 



h m 
5 24 
5 25 

5 59 

6 40 

6 52 

654 

7 22 
815 

8 38 
950 

10 30 
10 30 
10 40 

10 51 
11 10 

11 41 

12 0 
12 14 
12 54 

12 59 

13 39 

14 23 
14 31 

14 42 

15 22 

16 17 

17 3 
17 40 

17 44 

18 1 

18 8 
18 38 

18 39 

19 19 
19 29 

19 51 

20 8 

20 49 
21 13 

21 42 

21 57 

22 23 
22 45 

22 48 

23 12 

23 36 
23 51 
011 
1 7 
140 

159 
3 0 

3 23 

4 13 
4 21 



h m 
3 22 
3 23 

3 57 

4 38 
4 49 

4 52 

5 20 
613 

6 36 

7 49 

8 28 
8 28 
8 38 

8 49 

9 8 

9 39 
9 58 
1012 
10 52 

10 57 

11 37 

12 22 
12 29 
12 40 



h 

128 
129 
2 3 
244 

2 55 

?58 

3 26 
419 
442 

5 56 

6 34 
6 34 
6 44 

6 55 

7 14 

745 

8 4 
818 
858 

9 3 

9 43 
10 27 
10 35 
10 46 



h m 

23 22 
23 23 
f 0 1 

123 57 

042 



h m 
21 24 

21 25 

22 0 
22 40 



0 53 22 51 



13 20 1126 



1415 
15 1 
15 88 
15 43 

15 59 

16 6 
16 36 

16 37 

17 18 
17 28 



12 21 

13 7 
13 44 

13 49 

14 6 

1412 
14 42 

14 43 

15 24 
15 34 



17 50| 15 56 

18 7 

18 47 

19 11 



16 12 
1653 

17 17 



19 40 17 46 

19 55(18 1 
18 27 
18 49 
18 52 



20 21 
20 43 
20 46 
21 10 19 16 



2134 

21 49 

22 5 

23 2 
23 34 

23 53 
0 58 
121 
211 
219 



19 40 
19 55 
2011 
21 8 
2140 

2159 
23 1 
23 23 
017 
0 25 



0 56 
124 
217 
240 
353 

4 32 
4 32 
4 42 

4 53 
512 

5 43 

6 3 
616 

6 56 

7 1 

7 41 

8 26 

8 33 
844 

9 24 

10 19 

11 5 
11 42 

11 47 

12 3 

12 10 
12 40 

12 41 

13 22 
13 32 

13 54 

14 10 

14 51 

15 15 

15 44 

16 0 
16 25 
16 47 

16 60 

17 14 

17 38 

17 53 

18 9 

19 6 
19 38 17 40 



22 54 

23 22 
019 
042 
155 

2 34 

2 34 
244 
255 

3 14 

3 45 

4 5 
418 
458 

5 3 

543 

6 27 

6 35 
646 

7 26 

8 21 

9 7 
944 
9 49 

10 5 

1012 
10 42 

10 48 
1124 
1134 

11 56 

12 12 

12 53 

13 17 

13 46 

14 2 
14 27 
14 49 

14 52 

15 16 

15 40 

15 55 

16 11 

17 8 



h m 

19 22 
19 23 

19 58 

20 39 
20 50 

20 53 

21 21 

22 13 

22 36 

23 49 

0 32 
0 32 
0 42 
0 53 
112 

143 

2 3 
216 
256 

3 1 

3 42 

4 28 
433 

4 44 

5 25 

619 
7 5 
7 42 

7 47 

8 3 

811 
8 41 

8 41 

9 22 
9 32 

954 
10 11 
10 51 
11 15 
1144 

12 0 
12 25 
12 47 

12 51 
1314 

13 38 

13 53 

14 9 

15 6 
15 38 



h m 
17 25 

17 25 

18 0 
18 41 
18 52 

18 55 

19 23 
2015 

20 38 
2151 

22 30 
22 30 
22 40 

22 52 
2310 

23 41 

0 5 
018 
058 

1 3 

144 

2 28 
235 
246 

3 27 

4 21 

5 7 
544 

5 49 

6 5 

613 
6 43 
6 43 
724 
734 

756 
8 13 

8 53 
917 

9 46 

10 2 
10 27 
10 49 

10 53 
11 16 

1140 

11 55 

12 11 

13 8 
13 40 



h m 
15 23 
15 23 

15 58 

16 39 
16 51 

16 53 

17 21 

18 13 
18 37 
1949 

20 28 
20 28 
20 38 

20 50 

21 8 

21 39 

21 59 

22 13 
22 52 

22 58 

23 38 
0 26 
0 33 
044 
125 

2 19 

3 5 
342 

3 47 

4 3 

4 11 
4 41 

4 41 

5 22 

5 32 

554 
611 

6 51 

7 15 
744 

8 0 
8 25 
8 48 

8 51 
914 

9 38 
954 

1010 
11 6 
11 38 



h m 
13 21 
13 21 

13 56 

14 37 
14 49 

14 51 

15 19 

16 11 

16 35 

17 47 

18 26 
18 27 
18 36 

18 48 

19 6 

19 38 

19 57 

20 11 
20 50 

20 56 

21 36 

22 20 
22 27 
22 39 
2319 

017 

1 3 
140 
145 

2 1 

2 9 
2 39 

2 39 
320 
330 

3 52 

4 9 
4 49 
513 
542 

558 
6 23 
6 46 

6 49 
712 

7 36 

7 52 

8 8 

9 4 
9 37 



19 57 

20 59 



17 59 
19 1 



21 22 19 24 



2211 
22 19 



20 13 
20 21 



15 57 13 5911158 9 50 

16 59 15 1 12 59 10 57 

17 22 15 24 13 22 1120 

18 12 1614 1412 12 10 
1819(16 21 1419(12 17 



h m 

11 23 

11 23 
1158 

12 39 
12 52 

12 53 

13 21 

14 13 

14 37 

15 49 

16 28 
16 29 
16 38 

16 50 

17 8 

17 40 

17 59 

18 13 
18 52 

18 58 

19 38 

20 22 
20 29 
2041 
2121 

22 16 

23 2 
23 39 
23 43 

/ 0 3 
\23 59 

011 
0 41 
041 

122 
132 

154 
2 11 

2 51 

3 16 
344 

4 0 
4 26 
4 48 
4 51 
514 

538 
554 
610 
7 6 
7 39 

7 58 

8 59 

9 22 
10 12 
1019 



h m 

9 21 
9 22 
956 
10 37 
10 50 

10 51 
11 19 
1211 

12 35 

13 47 

14 27 
14 27 
14 37 

14 48 

15 7 

15 38 

15 57 

16 11 
16 51 

16 56 

17 36 

18 20 
18 27 

18 39 

19 19 

2014 
21 0 

21 37 
2141 
2158 

22 5 
22 35 



h m 

723 
724 
758 

8 39 
852 

853 

9 21 
1013 
10 37 
1149 

12 29 
12 29 
12 39 

12 50 

13 9 

13 40 

13 59 

14 13 
14 53 

14 58 

15 38 

16 22 
16 29 

16 41 

17 21 

18 ie 

19 2 
19 39 

19 43 

20 O 

20 7 
20 37 



22 35 20 37 



23 16 
23 26 

23 48 
0 9 
0 40 
114 
142 

158 
224 
246 

2 49 
812 

3 36 

3 52 

4 8 

5 4 
5 37 

5 56 

6 57 

7 20 

8 10 
8 18 



2118 
2128 

2150 
22 7 

22 47 

23 12 
23 41 
/ o o 

\23 56 

0 26 

0 48 
0 51 
114 

138 
154 
210 
3 6 

3 39 

358 

4 59 

5 22 

6 12 
620 
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MERIDIAN TRANSIT OF STARS, 1920. 97 



CORRECTIONS TO BE APPLIED TO THE MEAN TIME OF TRANSIT ON THE FIRST 
DAY OF THE MONTH, TO FIND THE MEAN TIME OF TRANSIT ON ANY OTHER 
DAY OF THE MONTH. 



Day of Month. 


Connection. 


Day of Month. 


Correction. 


Day of Month. 


Correction. 




h m 




h m 




h m 


1 




n 


A QQ 




—i iy 


2 


-0 4 


12 


0 43 


22 


1 23 


3 


0 8 


13 


0 47 


23 


1 27 


4 


0 12 


14 


0 51 


24 


1 30 


at 

, 0 


A %A 


• AO 




OK 


1 o4 


6 


-0 20 


16 


-0 59 


26 


-1 38 


7 


024 


17 


13 


27 


1 42 


8 


0 28 


18 


17 


28 


1 46 


9 


0 Bl 


19 


f 1 11 


29 


1 50 


10 


0 85 


20 


. 1 15 


30 


1 54 


11 


t 

-0 B9 


21 


j -1 19 


31 


-1 58 



Note.— If the quantity taken from thte table fa greater than the mean time of transit on the first of the month, 
. increase that time by 23* 56°» and then apply the correction taken from this Table. 
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98 MEAN PLACES OF ADDITIONAL STARS, 1920. 



FOR JANUARY 1*167, GREENWICH MEAN TIME. " 





Magni- 
tude. 


Right Ascension. 


Annual 
Variation. 


* Declination. 


Annual 
Variation* 


y Pegasi . . > . 




h 


m 


s 








// 


// 


2.9 


0 


9 


6.9 


+3*09 


+14 


44 


20 


+20.0 


0 Hydri 


2.9 


0 


21 


34.2 


3.19 


-77 


42 


17 


20.3 


a Phoenicia 


2.4 


a 


99 


OA A 


2.97 


AO 

— 4Z 


A A 

44 


26 


19.5 


a Cassiop. (Schedir) (war.) . 


2.5 


A 
U 


oo 


fi7 4 
0/ .4 


3.39 


+DO 


5 


56 


19.8 


y Cassiopeise 


2.2 


A 

V 


fill 


fi9 A 


3.60 


+0U 


17 


2, 


19.5 


0 1 Andromedae . . . 


2.4 


1 




14.8 


+3.36 


+35 


11 


48 


+19.1 


p Arietis 


2.7 


1 


50 


13.0 


3.31 


+20 


25 


3 , 


17.7 


a Hydri 


3.0 


1 


Eft 

DO 


14.0 


1.88 


—61 


57 


32 


17.5 


7 Andromedae pr 


2.3 


1 


*>ft 
Do 


&Q Q 

Oo.y 


3.67 


+41 


56 


48 


17.4 


p irianguli 


3.1 


L 


A 

4 


AH T 

40.7 


3.66 


+34 


36 


34 


17.1 


a Ceti . . . . . . . 


2.8 


2 


58 


5.7 


+3.13 


+ 3 


46 


36 


+14.2 


y Persei . . . . 


3.1 


2 


58 


59.5 


4.33 


+53 


11 


39 


14.2 


0 Peraei (Algol) (var.) . 


2.6 


Q 


o 

L 


K7 J: 
0/ .4 


3.90 


l A A 
+40 


OO 
OO 


KA 

54 


14.0 


rf Tauri (Alcyone) . . 


3.0 


Q 
O 


AO 
4Z 


40. D 


+3.66 


• OO 


Kt 
01 


31 


11.3 


y Hydri . . " . 


3.2 


Q 
O 


AO 

40 


97 ft 


-0.96 


—74 


OO 

2y 


4 


11.0 


Persei 


2.9 


3 


49 


5.9 


+3.77 


+31 


38 


50 


+10.8 


c Persei 


3.0 


3 


52 


28.8 


4.02 


+39 


46 


48 


10.6 


y Eridani . . 


3.2 


Q 

O 


04 


17 Q 
l/.O 


2.80 


—13 


44 


7 


10.3 


i Aurigae 


2.9 


A 
4 


Kl 
01 


4ft Q 

4o. y 


3.90 


+33 


2 


0£ 


5.9 


j8 Eridani . . . . . 


2.9 


! *\ 
u 


q 


fi^ a 

OO.U 


2.96 


— D 


ll 


9A 


4.8 


0 Tauri* 


1.8 


5 


21 


14.0 


+3.79 


+28 


32 


28 


+ 3.2 


5 Orionis 


2.5 


5 


27 


55.1 


3.06 


- 0 


21 


26 


2.8 


a Leporis 


2.7 


0 


9Q 

zy 


19 1 
1Z.1 


2.65 


—17 




43 


2.7 


f Tauri 


3.0 


0 


Q9 
OZ 


Ol.O 


3.59 


+11 


o 


Al 

41 


2.3 


£ Orionis 


2.0 


O 


Qft 


40.0 


3.03 


— 1 


oy 


n 

L 


2.0 


a Columbae 


2.8 


5 


36 


45.1 


+2.17 


-34 


6 


58 


+ 2.0 


k Orionis ...... 


2.2 


5 


43 


57.7 


2.84 


- 9 


41 


49 


1.4 


0 Aurigae 


2.1 


0 


Do 


QQ 7 

oy./ 


4.40 


■ AA 

+44 


DO 


OT 
Ll 


0.5 


0 Aurigae . . . ... 


2.7 


0 


D4 


1ft A 


4.09 


■ 0*7 

+o7 


1 O 


OA 

oU 


. + 0.4 


j8 CanisMajoris 


2.0 


D 


1Q 

iy 


1A ft 


2.64 


—17 


KA 

04 


DD 


- 1.7 


7 Geminorum 


1.9 


6 


33 


5.5 


+3.47 


+16 


28 


7 


- 2.9 


t Argus 


2.8 


6 


47 


57.0 


1.49 


-50 


31 


9 


4.3 


5 CanisMajoris 


2.0 


7 
i 


D 


ft 9 
o.L 


2.44 


on 
—Jo 


1 c 

ID 


EC 

DD 


5.6 


x Argus r 


2.7 


7 


14 


1Q A 

iy.u 


2.12 


OH 
— OD 


R7 

D7 


1 O 

1Z 


6.4 


iy Canis Majoris 


2.4 


7 


9A 


oo.y 


2.37 


OO 


Q 
O 


Ad 

4o 


6.9 


P Canis Minoris 


3.1 


7 


22 


48.8 


+3.26 


+ 8 


27 


6 


- 7.1 


a 2 Geminorum (Castor) 


2.0 


7 


29 


29.9 


3.83 


+32 


3 


56 


7.7 


f Argus 


2.3 


o 
o 


A 
U 


AR Q 
40.O 


2.11 


on 

— oy 


AC 

4o 


QQ 

OO 


10.1 


p Argus 


2.9 


o 
o 




ft 9 
o.L 


2.55 


OA 


4 


99 


10.3 


7 Argus 


2.2 


o 
o 


7 


A 1 
4.1 


1.85 


—47 


O 


1 


10.6 


5 Argus 


2.0 


8 


42 


29.5 


+1.65 


-54 


24 


54 


-13.2 


t Ursae Majoris 

i Argus 


3.1 


8 


53 


44.3 


4.12 


+48 


21 


24 


14.0 


2.2 


Q 


1A 
14 


Kft ft 
00. o- 


1.60 


—Do 


Do 


Ol 

Ll 


.15.1 


k Argus 


2.6 




1 ft 

ly 


QQ 1 
OO.l 


1.86 


KA 

—54 


40 


Q 
O 


15.4 


e Leonis 


3.1 


Q 

y 


41 


IS Q 
lO.O 


3.41 


i OA 

+Z4 


Q 

5 


no 
OO 


16.5 


7 Leonis pr. ..... 


2.6 


10 


15 


W Q 

OO.J7 


+3.31 


i OA 


14 


AQ 

rrO 


-18.2 


n Ursae Majoris 


3.2 


10 


17 


34.2 


8.58 


+41 


54 


9 


18.0 


d Argus . . 


3.0 


10 


40 


5.9 


2.13 


-63 


58 


32 


18.9 


ix Argus 


2.8 


10 


43 


19.5 


2.57 


-48 


59 


51 


19.0 


j8 Ursae Majoris 


2.4 


10 


57 


1.5 


3.64 


+56 


48 


42 


19.3 


^ Ursae Majoris 


3.2 


11 


5 


10.4 


+3.38 


+44 


55 


58 


-19.5 


h Leonis 


2.6 


11 


9 


51.4 


3.19 


+20 


57 


44 


19.7 


7 Ursae Majoris . . . . 


2.5 


11 


49 


37.9 


3.17 


+54 


8 


22 


20.0 


5 Centauri 


2.9 


12 


4 


12.3 


3.10 


-50 


16 


37 


20.1 


6 Crucis 


3.1 


12 


10 


53.6 


+3.18 


-58 


18 


16 


-20.1 
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MEAN PLACES OF ADDITIONAL STAES, 1920. 99 



FOB JANUARY 1 4 .157, GBEENWIGH MEAN TIME. 



Name of star. 


Magni- 
tude. 


Right Ascension. 


Annuftl 
Variation. 


Declination. 


Annual 
variation. 






h 


m 


8 


8 


• 




n 


// 


y Oorvi ...... 


2.8 


12 


11 


41.4 


+3.08 


-17 


5 


52 


—20.0 


Oofvi * . 




12 


30 


10.8 


3.15 


-22 


57 


16 


19.9 


a Muscsa . • ■ t . • ■ 


9 Q 


12 


32 


23.7 


3.65 


, -68 


41 


42 




J Li* UX1 ...... 




12 


37 


• 5.8 


3.30 


-48 


31 


14 


19.8 


ct Canum.Veoftt. %eq. . 


2.9 


12 


52 


17.3 


2.81 


+38 


45 


1 


19.5 


c y lrginio ...... 


Q ft 

v.y 


12 


58 


11.7 


+2.99 


+11 


23 


20 




c Oontauri . . , . . 


9 Q 


13 


16 


5.6 


3.36 


-36 


17 


27 


1V.U 


_ ffAM fan H*\ 

c voniaun . , . . 

^ U rSSc jxLaJOria ^LtXCtlu y . . 


9 A 


13 


34 


48.5 


3.78 


-53 


3 


37 


IS A 
10.4 


1 Q 

x.u 


13 


44 


23.4 


2.37 


+49 


42 


43 


lO.U 


ri Bootis 


2.8 


13 


50 


52.5 


2.86 


+18 


47 


54 


18.1 


p V/tJUWtUXl . . . . . 


ft Q 


13 


58 


9.9 


+4*21 


—59 


59 


16 


—17.5 


y x>ooxj.8 . . . . . 


o n 

a.u 


14 


28 


51.5 


2.42 


+38 


39 


27 


10.9 


^ 4j6nit»uri . . .... 


9 A 


14 


30 


25.2 


3.80 


-41 


48 


26 


IK o 
10. V 


C iPWUD ; . . , » . , . . 


2 7 


14 


41 


29.6 


2.62 


+27 


24 


39 


15.3 


a Librae . . 


2,9 


14 


46 


27.0 


3.31 


—15 


42 


36 


". 15.1 


jr XlUMlgUll XV IAD VI alio . > . 


O.A 


15 


11 


25.0 


+5.56 


*-68 


23 


8 


—13.5 


A T A Krm 


2 7 


15 


12 


42.0 


+3.23 


- 9 


5 


19 


13.4 


Urooc JxLLIlOris . • . . . 


O.J. 


15 


20 


50.7 


**0.11 


+72 


7 


7 


12.8 


r±t T .nm imMD i 

Tr J-rfUpi \ilLti(M/ . • .... 


3 ft 


15 


29 


48.2 


+3.99 


-40 


53 


57 


12.3 


« Serpentis . . . . » 


;2.8 


15 


40 


19.6 


2.95 


+ 6 


40 


35 


11.4 


P ± riailKU.il AuBTJr&llB . 


Q ft 


15 


48 


4.8 


+5.26 


-63 


11 


7 


— IX tO 


v Scorpii . . . 


Q ft 
O.U 


15 


54 


0.5 


O.OSi 


-25 


53 


6 


1A K 


p ocorpii . . . " . u . ■ 


9 Q 


16 


0 


46.9 


3*48 


-19 


35 


15 


10.0 


0 V^pililiCLLL . . . • •' 


^ ft 

O.U 


16 


10 


9.1 


3.14 


- 3 


29 


21 


9.4 


7i Draconis . . 


2.9 


16 


22 


54.3 


0.81 


+61 


41 


42 


8.2 


P XltuCLUlB . . . . - . . 


9 ft 


16 


26 


46.8 


+3j58 


+21 


39 


47 


— 8.0 


J V^piLLUCIll . . ... . 

J - TTavah lid 

J X16rCUIlB ...... 


9 7 


16 


32 


45.1 


3.30 


-10 


24 


22 


7.4 


Q ft 
O.U 


16 


38 


16.2 


9 OA 


+31 


44 


49 


6 6 


^ 13/iAPnii 

c ocurpu . ,. . . 


9 4 


16 


44 


58.7 


3.88 


-34 


8 


58 


6.7 


6 Herculis 


3.2 


17 


11 


44.7 


2.46 


+24 


55 


58 


4.3 


P AlW . . . • . . .. 


9 ft 


17 


18 


38.8 


+4.98 


-55 


27 


21 


— 3.6 


ex Axsb ....... 


^ ft 

O.U 


17 


25 


39 3 


4.63 


-49 


48 


51 


3.1 


p j^n*cumo . . . . . ■ '.- 


9ft . 


17 


28 


37.5 




+52 


21 


36 


2.7 


w ouor put ...... 


2 ft 


17 


31 


34.0 


4.31 


-42 


56 


54 


2.5 


p* Ophiuchi r . . • N . • , •„ 

* r , - i - ' ' *-J, ' •' i ■ .t''"i . » 


2,?. 


17 


39 


31.2 


2.96 


+ 4 


35 


59 


- 1.6 


0 OtlglLLSiril ...... 


9 ft 


18 


15 


52.3 


+3.84 


-29 


51 


48 


J. 1 A 


^ flomftoini 

J CniglLuiril . . . . . 


9 7 


18 


57 


31.3 


3.82 


-29 


59 


45 


K A 
O.U 


J Av^lUlW . . . . • . 


S ft 


19 


1 


44.0 


2.76 


+13 


44 


37 


5.2 


v Sagittarii .!,'.' . . 


3 ft- 
O.U 


19 


5 


0.4 


u.Of 


-21 


9 


7 


O.O 


& Draconis . t . ' . 


3.2 


19 


12 


32.5 


0.02 


+67 


31 


15 


6.3 


p* Cygni ": ". . . . 


<l 9 
O.a 


19 


27 


29.7 


+2142 


+27 


47 


27 


t 7 c 
T / .9 


o v^ygiii . . . ...... 


4 ft 
O.U 


19 


42 


28.5 


l.oo 


+44 


56 


5 


A 7 

O.I 


p ^apriconu ..... 


9 9 

O.A 


20 


16 


31.1 


o.Of 


-15 


2 


6 


n a 

11 .0 


T v^ygni ...... 

a Inai -. . ... 


2 ^ 

a.O 


20 


19 


21.4 


2.15' 1 


+40 


0 


0 


11.5 


3,2 


20 


31 


56.6 


4.23 


-47 


34 


18 


12.4 


C \_y YgUA ...... 

ot Oopnoi . . • . . • . ■ 


2 ft 


20 


42 


58.5 


+2 .43 


+33 


40 


12 


+13.4 


9 A 


91 


1 A 
AO 


Aft Q 


1 49 


+0a 


14 




IK 9 


p A^lleMll ...... 


0.1 


21 


27 


20.9 


3.16 


- 5 


55 


26 


15.8 




ft ft 


21 


42 


37.6 


3.31 


-16 


29 


28 


1A % 


y Gntis . . ; . 


3.2 


21 


49 


5.3 


3.64 


-37 


44 


31 


16.8 


a Aquarii . . . . . 


3.2 


22 


1 


40.5 


+3.08 


- 0 


42 


32; 


+17.4 


a Tucance . . . . 


2.9 


22 


13 


1.9 


4.13 


-60 


39 


31 


17.9 


0 Grjuis . . o • . 


2.2. 


22 


37 


53.8 


3.59 


-47 


18 


13 


18.7 


ij Pegasi . 


3.1 


22 


39 


15.0 


2.81 


+29 


48 


8 


18.8 


0 Pegagi (vor.) s ! • ; ■ : ; . . 


2.4 


22 


59 


534 




'+27 


38 


55 


+19.5 
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ECLIPSES, 1920. 



In the year 1920 there will "be four eclipse^ fcwtf of 'the Sun and two of 
the Moon. — 

I.—A Total Ellipse of the Moon, May 2, 1920, visible at Washington; the 
beginning visible gjenerally in Europe, western Asia, Africa, the Indian Ocean 
except the eastern; portion, the Atlantic Ocean, eastern North America, and 
South America; the ending visible jgenerally in western Europe, western 
Africa, the Atlantic Ocean, North America except the extreme northwestern 
portion, South America, and the eastern portion of the Pacific Ooean. 



ELEMENTS Oti THE ECLIPSE, 
t d h m s 

Greenwich mean time of <P in light ascension, May 2 13 59 14.0 

,h m . a ; « 
2 39 32.08 ; Hourly motion 

14 39 32.08; Hourly motion 



Sun's right ascension 
Moon's right«sc4naion 



Sun's declinatiom +15 32 32.6 

Moon's declination -15 51 6.0 

Sun's equa. hor. parallax 8.7 
boon's equa. hot. parallax 54 47.6 



Hourly motion 

Hourly motion 
Sun's true semi diameter 
Moon's true semidiameter 



9?58 
123.88 

+0 44.4 
-6 36.1 
15 51.7 
14 55.1 



CIRCUMSTANCE^ OF THE ECLIPSE. 



Moon enters penumbra 
Moon enters umbra 
Tbtal eclipse begins 
Middle of the eclipse 
Total eqlipse ends 
Moon leaves umbra 
Moon leaves penumbra 



•Greenwich Mean Time. 



Contadts of Umbra 
with Moon's Limb. 



First 
Last 



Angles of Position 
from the North Point. 



83toE. 
59 to W. 



d h m 
May 2 10 49.3 

2 12 0.8 

2 13 14.7 

2 13 50.9 

2 14 27.1 

2 15 41.3 

2 16 53.2 



The Moon being in the Zenith 
!in Longitude 
torn Greenwich, and in Latitude* 



+ 1 56 
+55 16 



-15 38 
-16 2 



Magnitude of the eclipse— 1.224 (Moon's diameter- 1.0). 



II. — A Partial Eclipse of the Sunj May 17, 1920, invisible at Washington. 
ELEMENTS OP TBE ECLIPSE, 



d h m s 

Greenwich mean time of d in rjght ascension, May 17 18 0 14.4 
h m s 
3 38 44.17 



Sun and Moon's It. A. 

Sun's declination +19 29 22.0 

Moon's declination +18 26 31.5 

Sun's equa. hor.. parallax 8.7 
Moon's equa. hoi. parallax 60 56.9 



Hourly motions 



* s 

9.94 and 157.15 



Hourly motion 

! Hourly motion 
Sun's true semidiameter 
Moon's true semidiameter 



CIRCUMS TAlfCEi 6F tHE ECLIPSE. 



Eclipse begins 
Greatest edipse ' 
Eclipse ends \ 



Greenwich Mean 

Time, 
t d h m 
May 17 16 16.9 
'-17 18 J4.7 
}11 20 12.6 



Longitude from 
Greenwich. 

- 46 28 
-107 32 
-133 3 



ftude 6f greatest ecli^ee-0.973 (Sun's diameter- 1.0). 



+0 33.2 
+5 19.0 

15 48.4 

16 35.6 



Latitude. 

-46 11 
-69 5 
-32 7 
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ECLIPSES, 1920. 



HL— A Total Eclipse of the Moon, October 26-27, 1920, invisible at 
Washington; the beginning visible generally in western North America, the 
Pacific Ocean, Australia, Asia except the western portion, and the eastern 
portion of the Indian Ocean; the ending visible generally in the western 
portion of the Pacific Ocean, Asia, Australia, the Indian Ocean, eastern 
Africa, and, Europe except the western portion. 



ELEMENTS OF THE ECLIPSE. 

d 

Greenwich mean time of <P in right ascension, October 27 



h m g 

2 IS 11.3 



Sun's right ascension 
Moon's right ascension 



h 
14 



m s 

6 29.31 



2 6 29.31 



Sun's declination -12 48 41.8 

Moon's declination * +13 3 56.4 
Sun's equa. hor. parallax 8.9 
Moon's equa. hor. parallax 59 3.9 



\ 8 

Hourly motion 9.63 

Hourly motion 140.76 

Hourly motion - 0 50.7 

Hourly motion ' < + 8 52.8 

Sun's true semidiameter 16 6.0 

Moon's true semidiameter 16 4.9 



CIRCUMSTANCES OF THE ECLIPSE. 



Moon enters penumbra 
Moon enters umbra 
Total eclipse begins 
Middle of the eclipse 
Total eclipse ends 
Moon leaves umbra- 
Moon leaves penumbra 



Oct. 



d h m 

26 23.24JF 

27 'd 25.6 

1 28.tf 

2 11.4 

2 54.3 

3 57.5 



27 
27 
27 

27 



Greenwich Mean Time. 



Contacts of Umbfo 
with Moon's Limb. 



First 
Last 



Angles of Position - 
from the North Point. 

90 to E. 
118 to W. 



- 27 4 58.7J - 

The Moon being in the Zenith 
in Longitude 
from Greenwich, and in Latitude, 



-168 34 
-117 30 



+12 47 
+13 19 



Magnitude of the eclipse- 1.404 (Moon's diameter- 1.0). 



IV. — A Partial Eclipse of the Sun, November 10, 1920, visible at Wash- 
ington. 

ELEMENTS OF THE ECLIPSE. 
^ d h m s 

Greenwich mean time of 6 in right ascension, Nov. 10 3 27 48.1 

h m 



Sun and Moon's R. A. 



15 1 56.24 



Hourly motions 10.11 and 127.74 



Sun's declination -17 11 6.7 

Moon's declination -16 7, 37.8 

Sun's equa. hor. parallax 8.9 
Moon's equa. hor. parallax 55 26.8 



Hourly motion 

Hourly motion 
Suh ? s true semidiameter 
Moon's trtie semidiameter 



CIRCUMSTANCES-.OF THE ECLIPSE. 



Greenwich Mean 

Time. 
- d h m 

Nov. 10 1 47.3 

10 3 52.0 
10 5 57.1 



- Longitude from 
Greenwich. 



Eclipse begins 
Greatest eclipse 
Eclipse ends 

Magnitude of greatest eclipse- 0.742 (Sun's diameter- 1.0). 
26455°— 1920 8 



+96 25 
+30 0 
+15 20 



- 0 42.1 

- 5 58.7 
16 9.4 
15 5.8 



Latitude. 

— ~i ■- 

+53 12 
+69 57 
+34 0 
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LTJNAK DISTANCES. 



THE COMPUTATION OF LUNAR DISTANCES. 



Tables of lunar distances are no longer given in the Almanac, in accord- 
ance with the decision of the Navy Department that they are now of little 

practical use to navigators. However, in case it is desired to use this method, 
angular distance between the Moon and any heavenly body may be cal- 
1 by solving the spherical triangle of which the known parts are the polar 
of the Moon and the other body and the difference of their right 
sions, or, in oth 
Then, the Greenwich m< 
and the lunar distances for the star or other body calculated for the even hour 
before and after, the required lunar distance may be interpolated and 
longitude derived by the methods given in books on navigation. 

EXAMPLE 1. 

Find the lunar distance of Aldebaran, March 29, 1920, at 10 P. M., Greenwich Mean Time. 



■ words, the angle at the pole between their hour-circles, 
ean time of the observation being approximately known, 



Let a and 5 =* Right Ascension and Declination of the star 



" bands'- " 

D~Lunar Distance 
Also let tan M-tan 5' sec (a-o/) 
Then cos D=sin 5' cos (M-5) 
4 h 31 m 21* 



Moon 



of 


8 h 56*5* 


a- of 


19*35 m 16« 


a-cS 


'293° 49^0 


5' 


+ 11° 56'.3 


tan^ 


9.32517 


sec (a— */) 


\ 0.39382 


tan M 


&71899 



M 

5 

M-5 
sin 5' 
cos (M-5) 
cosec M 

cos D 
D 



27° 38 / .2 
+16° 2W.9 

11° 17 / .3 
9.31567 
9.99151 
<*.33361 



9.64079 
64° 4^.0 



EXAMPLE 2. 

Find the lunar distance of Jupiter, February 3, 1920, at noon, Greenwich Mean Time. In 
this case the distance is smaller and the following method is more accurate: 

Let a and 5 -Bight Ascension and Declination of the planet 
" Vandfi'- >, ." " ", /*' " " Moon 
" D-Lunar Distance 

Also let tan N-tan (a-«0 cos H (5+50 cosec H (5-5') 
Then sin }4 D-sin J4 (c*-«0'cos y 2 (5+50 cosec N 
Sin N and sin ]4 (a-a0 ^* ve ^ ne sai*^ algebraic Bign. 



a 


9*3 m 23 s 


tan (a-*/) 


9.05418 


</ 


. 8* ll*HV 


cos % 


9.98185 


a-af 


0* 61*42^ 


cosec (5 -5^) 


1.64757 




12° 55^.5 


* tan.N 


0.68360 


5 


+17° 44'.3 


N % 


78° i7'.e 


5' 


+15° 9 / .5 






5+5 / 


+32° 53'.8 


sin (a-d/) 


9.05142 




+ 2°34'.8 


cos ^ (5 +50 


9.98185 






cosec N 


0.00913 


H («-«0 


6° 27'.8 


sin D 


9.04240 




+16° 26 / .9 




6° iy.8 


H(«-*0 


+ 1° 17'.4 


D 


12° 39'.6 
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PLANETARY CONFKHJBATIONS, 



d h m 
Jan. 310 - 

6 5- 

7 6 36 
716 38 
913 41 

1217 9 
1315 - 

1611 - 
17 137 
19 20 36 

23 6 40, 

30 20 ~ 
Feb. 2 18 - 

316 0 

3 2132 

5 8- 
5 20 - 
5 21 14 
9 22 8 
1318- 

1612 5 
19 16 27 
2013 56 
21 2 - 

24 20 - 

25 9 - 
27 16 - 
29 10 - 

Mar. 123 34 
2 0 44 

311 - 

4 3 5 

8 17 26 

9 22 - 
, 1017 - 

1215 - 
1412 - 

17 21 57 

18 4 2 

19 20 - 

19 22 52 

20 9 59 
2017 - 
29 4 18 
29 5 9 

3020 - 

31 710 
Apr. .17- 

,34- 
316 - 



© in Perihelion. 
8 intf 

d¥C ........ f i+ 5 11 

61ll . ; % + 6 12 

6\l ..... ... . '. h + 7 9 

6 e C e + 4 52 

□ <f© . • ' 

8 in Aphelion. 

d9C 9+0 3 

6 8 C 8 - 5 43 

4SC «)...-.... .-g r 6 4 

dWC V:+ 5 6 

d2JC . . r ... ...'71' + 6,, 8 

d 8© Superior. 

8 Greatest Hel. Lat. S. 
6h€ ........ k + ^ 7 

6 e d . . . . . <? + 3 48 

(5 5 & ... • • S.-i o 

6 9<£ 9.-4 4 

dSC , . § - 5 58 

6 $ <L ....... 8 -541 

8 j 

9 in tS 

fhO • . 

, 8 in Perihelion. 

d^C ¥ + 5 10 

d2C ........ 0/ + 6 9 

8 Greatest elong. E. 18 12 
dh£ ........ b + 7 10 

4C -•-..».-•..<?+ 3 7 
8 Stationary. 

8 Greatest Mel.> Lai N. 

d3JV • ....... % + 0 $8 

S Stationary, 

d 9 C 9 - 6 18 

d§C ....... - 559 

d 8 © Inferior. 

d 8 C ........ 8 - 0 30 

? enters Spring com. 

§ 9 - 0 21 

d^C • • • ..... i£ + 6 16 

dWC ....... -JP + 5 20 

9 in Aphelion. 

d»2<C . . ... . . . ,% + 7 18 

8 Stationary; 

s inq 

2/ Stationary. .■■ 



Apr. 



May 



June 



d h m 
414 - 
4 20 35 
1310 - 
1416 5 

16 12 43 

1618 - 

17 0 26 

18 23 - 

19 >6 - 

20 21 - 

22,6 - 
25 10 24 

25 10 59 
2711 2 

27 17 - 

28 22 - 

29 6 - 

1 954 

2 - - 
319 - 

7 0- 

12 2 46 

13 5 - 

16 21 2 

17 - - 

17 143 
22^17 26 
22 19 - 
22 22 21 
2417 2 

2514 - 

26 6 - 
2617 - 

27 10 - 

27 14 - 

28 412 
113 - 
2 8 - 
616 - 
810 50 

10 1 - 
1517 11 
17 12 - 
17 17 18 
19 3 8 

19 14 13 

21 2 37 
21 5 40 
24 15 43 

29 2 - 



d8 * . > . 8 + 1 12 

d<?C <? + 2 58 

tin Aphelion. 
<T .;. . . § - 6 4 

6*Z .> • • 8-630 

8 Greatest elong.W. 27 31 
d9C • • • • • . . 9 - 5 8 

¥ Stationary. 

d f . . % + 0 55 

<P<T© 

9 Greatest Hel. Lat. S. 
d#C ........ ^ + 5 27 

6%(L . . % + 6 21 

d h C b + 7 21 

<f nearest © 

<5 <T C . . : <f + 2 55 

C Tot. ecL vis. at Wash. 

8 Greatest Hel. Lat. S. 

b Stationary. 

dSC ... . .... , . S - 6 5 

d8 9 ........ 8 - 0 22 

d 9C , 9 - 1 23 

© Par. eel . in v^s. at Wash. 



d8C 

dWC 

8 inft 

6HC 

6kd • • • , 



8 



- 0 56 

+ 5 27 

+ 6 21 
+ 7 16 



d 8 O Superior. - 

□ h© 

□ SO- 
8 in Perihelion. 
<? intf 



dc?<L 
<T 

■V- 
8 

dSC 

8 
d 9C 
9 

d8C 
dWC 



<f + 2 14 

Stationary, 
in Si 

Greatest Hel. Lat. N. 
.....,..$-60 

Stationary. 



in ft 



9 + 2 53 

8 + 6 32 
5 21 



6%<L . ^ + 6 15 

dbC ........ b + 7 1 

0 enters Sp, Summer com. 
d c? C ........ <f + 0 56 

8 Greatest elong. S. 25 41 



Digitized by Google 



106 



PHENOMENA, 1920, 
GREENWICH pN-lMEi 



PLANETARY (^FlGtrafcAWONg. 



- , , d h m 
June SO -3 - 
July 3 8 - 

4 0- 

5 16 13 

10 9 - 

12 6 - 
1516 8 
16 11 49 

16 14 49 

17 9 8 

18/1&40 

21 .5 - 

22 16 - 
22 18 5 

26 19 - 

27 0 - 
f 3018 - 

Aug. 12014 

312 - 

313 - 

. 518 ^ 
8 6 - 
12 0 - 

12 9 8 

13 2 48 

14 5 20 
' 1413 - 

1416 28 

15 6 51 
1818 - 

20 6 54 

21 6 - 
2121 - 

22 8 - 

23 9 - 

26 19 - 
29 0 41 
3X16 - 
Sept. 2 15 - 

7 12 - 

8 .2 r- 

8 14 - 
913 23 

11 1 0 
11 22 20 

1211 7 
13 16 32 
. 18 3 31 
22 20 29 
25 6 48 



5 in?J 
d 9Q Superior. 

fin Aphelion. 

C ........ 6 - 5 50 

$ in Aphelion. 

5 Stationary, 

d 9C . . r. . . . . 9 + 5 59 

d 5 C $ '+ 1 18 

d¥C . . . ..... V+ 5 15 

6 lid . . % + 6 6 

6k € k + 6 41 

9 in Perihelion. 

<5 5 9 . . . . . ... 5 - 610 

d <?C 6* - 0 48 

4 50 Inferior. 

d 9? . . . .... . $ + 1 19 

$ Greatest Hel. Lat. S. 

dSC ........ S -5142 

6 WQ \ 

5 Stationary. 

6 9% 9 + 0 39 

9 Greatest Hel. Lat. N. 

d 5 (C 5 + 3 23 

dWC V + 5 14 

6%<L % + 5 56 

$ Greatest elong. W". 18 44 

d 9 C ........ 9 + 6 23 

6k C ........ b + 6 22 

d 'tf <£ <f - 2 42 

d $ W g + 0 32 

611® 

6 9k 9-0 23 

5 in Perihelion. 

dSC 6 - 5 41 

6 V% 5 ■+ 0 57 

5 Greatest Hel. Lat. N. 
d^O 

d$b . . ? - 0 6 

6 $ 0 Superior. 

dWC ^ + 5 19 

d^C % + 5 47 

dh C . . . h + 6 10 

d$C 5 + 5 17 

d 9C 9 + 3 24 

6 #<L • <? - 4 30 

O enters =£=, Autumn com. 

d S C g-5 47 



iSept. 
Oct. 



Nov. 



Dec. 



d h m 

26 3 - 
6 8- 
6 2130 
7^2 - 
818 39 

9 12 24 
13 6 55 
13 19 10 

17 6 3 

22 14 37 

24 22 - 

2617 - 

27 - - 
8112 - 

3 3 38 

5 6- 
5 916 

5 23 - 
5 23 55 
10 - - 

10 12 - 

11 0 48 
11 2 - 
13 4 45 
1418 - 

1512 0 
1518 - 

15 23 - 

18 2313 
lfr~8 - 

23 21 - 

24 22 - 

25 4 - 
2915 - 
30 9 46 

2 20 49 

2 22 - 

3 0- 
3 8 58 
8 3 34 

919 - 
13 18 25 
1418 6 

16 5 - 
16 7 36 

21 15 17 
23 2 - 
27 17 49 
30 6 5 
30 16 51 
3117 - 



S in ! 

$ in Aphelion. 

d¥C . . ¥ + 5 26 

9 in?} 

d3JC . . . i . . . . % + 5 39 

6 k C • . . ..... % +6 2 

d3C ........ 5 -232 

<5 9<C . . . . . . . . 9 - 1 22 

6 c?C e - 5 56 

<$SC ........ $ - 552 

$ Greatest elong. E. 24 8 

Jf Greatest Hel. Lat. S. 

C Tot. eel. in vis. at Wash. 

<? Greatest Hel. Lat. S. 

d¥C . . . V + 5 29 

$ ; Stationary. 

d^C % + 5 30 

□WO 

d £ <C h + 5 57 

© Par. eel. vis. at Wash. 

9 in Aphelion. 

6 \<L ......... 5 - 3 16 

® Stationary, 

d 9C ........ 9 5 35 

5 iaft 

6 <?C cf - 6 44 

4 50 Inferior. 

V 1 Stationary. 

dSC ; . 6 - 5 49 

5 in Perihelion. 

$ Stationary. 

<? in Perihelion. 

5 Greatest Hel. Lat. N. 

d^C V + «5 24 

d^C ........ % + 5 19 

9 Greatest Hel. Lat. S. 

5 Greatest elong. W. 20 30 

6 b C • k + 5 50 

<$$C 5+0 2 

. . 9 - 7 27 

d (^C <? - 6 35 

□ %0 

<5SC 6-5 36 

0 enters VJ, Winter com. 

5 intf 

d^C ^ + 5 15 

6%<L ^ + 5 7 

6k d • ^ ' + 5 40 

in Perihelion. 
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FOR FINDING THE. LATITUDE BY AN OBSERVED ALTITUDE OF POLARIS, 1920. 

Reduce the observed altitude of Polaris to the true altitude. 
Reduce the recorded time of observation to the local sidereal time. 

With this sidereal time take out the correction from the table below, and add it to or subtract 
it from the true altitude, according to its sign. The result is the approximate latitude of the place. 

Example,— June 10, 1920, at 10 h 40 m 30' P. M., mean solar time, in longitude 74° west of 
Greenwich, suppose the true altitude of Polaris to be 39° 46'; required the latitude of the place. 



Local astronomical mean time . 
Reduction from page 2, for 10 u 40 m 30 3 
Greenwich sidereal time of mean noon 
Reduction 



h m s 
10 40 30 
. + 1 45 



enwich sidereal time of mean noon, June 10, page 2 . . . 5 14 9 
Luction from page 2, for longitude (-4*56 m west, or plus) . + 0 49 

Sum (having regard to signs) is equal to local sidereal time 



True altitude 

Correction from table below 



Approximate latitude 



. 15 



. . . . . + 
— 



57 13 

o / 

39 46 

0 54 



+ 40 40 



Local S. T. 



0 
10 
20 

30 
40 
50 
60 



0* 

— - 



1.6 
2.7 
3.7 



4.6 
5.3 



-1 
1 

1 5.9 
-1 6.4 



-1 6.4 

1 6.8 

1 7.0 

-1 7.1 

1 7.0 

1 6.9 

-1 6.6 



2* 



-1 6.6 

1 6.2 

1 5.6 

-1 4.9 

1 4.1 

1 3.2 

—1 2.2 



3 h 



-1 2.2 
1 1.0 
0 59.7 

-0 58.3 
0 56.8 
0 55.2 

-0 53.4 



4 h 



-0 53.4 
0 51.6 
0 49,6 

-0 47.6 
0 45.5 
0 43.3 

-0 41.0 



5* 



-0 41.0 24 
0 38.6 t\ 
0 36.2 25 

-0 33.7 28 

o 3i.i I; 

0 28.4 H 
-0 25.8 20 



Local S. T. 


6* 


7 h 


8" 


9 h 


10 h 


ll h 


ra 

o 

20 

30 
40 
50 
60 

_ - 


o / 

-0 25.8 2S 
0 23.0 ;z 
0 20.2 H 

-0 17.4 28 
0 14.6 J 
0 11.7 £ 

-0 8.8 29 


-0 8.8 

0 5.9 2 
-0 3.0™ 

0 0.0 
+0 2.9 J 

0 5.8™ 
+0 8.7 ™ 


o / 

+0 8.7^ 
0 11.6 2 g 
0 14.5 % 

+0 17.3 2R 
0 20.1 2 ° 
0 22.9 „ 

+0 25.6 11 


O f 

+0 25.6 97 

o 28.3 

0 30.9 f 5 

+0 33.4 „ 
0 35.9 * 

o 38.4 

+0 40.7 U 


+0 40.7 2 , 
0 43.0 * 
0 45.2 » 

+0 47.3 
0 49.3 Z 
0 51.2 » 

+0 53.0 


+0 53.0 L 
+0 57.9 t , 

0 59.3 

1 0.6 £ 
+1 1.8 1- 


Local S. T. 


12 h 


13" 


14 h 


15* 


16 h 


17 h 




m 
0 

10 
20 

30 
40 
50 
60 


+1 1.8 
1 2.9 " 
1 3.8 ; 

+1 4.7 7 
1 5.4 I 

i 6.0 : 

+1 6.4 4 


+1 6.4 . 
1 6.8 I 
1 7.0 j 

+1 7.1 f 
1 7.0 : 
1 6.9 J 

+1 6.6 d 


+1 6.6 , 
1 6.2 \ 
1 5.7 \ 

+1 5.0 ' 
1 4.2 \ 
1 3.4^ 

+1 2.3 11 


0 / 

+1 2.3 
1 1.2 £ 

i o.o g 

+0 58.6 lk 
0 57.1 }* 

o 55.6 ); 

+0 53.9 17 


+0 53.9 lfi 
0 52.1 8 
0 50.2 ™ 

+0 48.2 
0 46.2 £ 
0 44.0 £ 

+0 41.8 * 


+0 41.8 2 „ 
0 39.5 f 4 

0 Z7 > 1 It 

+0 34.6 0 . 
0 32.1 Z 
0 29.5 ;l 

+0 26.9 Zt> 


Local S. T. 


18* 


19* 


20 h 


21* 


22* 


23* 


El 

30 
40 
50 
60 


+0 26.9 27 
0 24.2 tl 
0 21.4 H 

+0 18.6 2S 

o 15.8 I: 

0 13.0 It 
+0 10.1 M 


+0 10.1 
0 7.2 2 
0 4.3™ 

-0 1.6 2 
0 4.6™ 
-0 7.4 ™ 


-0 7'.4 2g 
0 10.3 ™ 
0 13.2 % 

-0 16.1 „ 
0 18.9 tl 
0 21.7 I; 

-0 24.5 2S 


o / 

-0 24.5 27 

ffl* 

-0 32.4 2Q 
0 35.0 JJ 
0 37.4 It 

-0 39.9 /0 


-0 39.9 23 
0 42.2 f 
0 44.4 » 

-0 46.6 21 
0 48.7 ?J 
0 50.6 tl 

-0 52.6 J0 


-0 52.6 i7 
0 56.0 lfl 

-0 57.6 u 

0 59.0 \\ 

1 0.4 * 
-1 1.6 1 
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SIDEREAL INTO MEAN SOLAR TIME. 
TO BE SUBTRACTED T*R0M A SIDEREAL TIME INTERVAL. 



Sidereal. 


o h 


l h 


2* 


3 h 


4 h 


5* 


6 h 


7 K 


8 h 


9 h 


10 h 


ll h 


m 


m s 


m s 


m s 


tn 8 


in s 


m s 


m 


8 


m s 


m s 


m s 


rp s 


m s 


0 


0 0.0 


0 9.8 


0 19.7 


0 29.5 


0 39.3 


0 49.1 


0 59.0 


1 8.8 


118.6 


128.5 


138.3 


148.1 


1 


0 0.2 


010.0 


019.8 


0 29.7 


0 39.5 


0 49.3 


0 59.1 


1 9.0 


118.8 


128.6 


138,5 


148.3 


2 


0 0.3 


010.2 


0 20.0 


0 29.8 


0 39.6 


0 49.5 


0 59.3 


1 9.1 


1 19.0 


128.8 


1 38.6 


148.5 


3 


0 0.5 


010.3 


0 20.2 


0 30.0 


0 39.8 


0 49.« 


0 59.5 


1 9.3 


1 19.1 


129J0 


138.8 


148.6 


4 


0 0.7 


010.5 


0 20.3 


0 30.1 


0 40.0 


0 49.8 


0 59.6 


1 9.5 


1 19.3 


129.1 


139.0 


148.8 


5 


0 0.8 


010.6 


0 20.5: 


0 30.3 


0 40.1 


0 60.0 


0 59.8 


1 9.6 


119^ 


129.3 


139.1 


148.9 


6 


0 1.0 


010.8 


0 20.6 


0 30.5 


0 40.3 


0 50.1 


X 


0 ft 


1 9.8 


119.6 


129.4 


139.3 


149.1 


7 


0 1.1 


011.0 


0 20.8 


0 30.6 


0 40.5 


0 50.3 


1 


0.1 


110.0 


119.8 


129,6 


139.4 


149.3 


8 


0 1.3 


011.1 


0 21.0 


0 30.8 


0 40.6 


0 50.5 


1 


0.3 


110.1 


119.9 


1 29.8 


139.6 


149.4 


9 


0 1.5 


011.3 


0 21.1 


0 31.0 


0 40.8 


0 50.6 


1 


0.5 


110.3 


120.1 


129,9 


139.8 


149.6 


10 


0 1.6 


0 11.5 


0 21.3 


0 31.1 


0 41.0 


0 50.8 


1 


a a 
0.0 


110.4 


120.8 


130.1 


189.9 


149.8 


11 


0 1.8 


0 11.6 


0 21.5 


0 31.3 


0 41.1 


0 51.0 


1 


0.8 


110.6 


120.4 


130.3 


140.1 


149.9 


12 


0 2.0 


011.8 


0 21.6 


0 31.5 


0 41.3 


0 51.1 


1 


o!9 


1 10.8 


120.6 


130.4 


1 40.3 


150.1 


13 


0 2.1 


012.0 


0 21.8 


0 31.6 


0 41.4 


0 51.3 


1 


1.1 


110.9 


120.8 


130.6 


140.4 


150.3 


14 


0 2.3 


012.1 


0 22.0 
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3 25.9 


3 35.8 


3 45.6 


3 55.4 


58 


2 


7.5 


217,3 


2 27.1 


2 36.9 


2 46.8 


2 56.6 


3 


6.4 


316.8 


3 26.1 


3 35.9 


3 45,8 


3 55.6 


59 


2 


7.6 


2.17.4 


2 27.3 


2 37.1 


2 46.9 


2*6.8 


3 


6.6 


316.4 


3 26.8 


3 36.1 


3 45,9 


355.7 



Digitized by Google 



110 TABLE! m. 

MEAN SOLAR INTO' SIDEREAL TIME. 



TO BE ADDBD TO A MEAN' TIME FNTERVALr. 



Mfy 1 

Solar. 




1 h 


2 n 


3 n 


4 n 


- eh 


8 k 




8* 




10* 


.... V, 


m 


m s 


m a 


m 8 


not 8 


m s 


m s 


m 


8 


m 8 


m s" 


m 8 1 


m 8 


m s 


0 


0 0.0 


0 9.9 


019.7 


6 29.6 


0 39.4 


049.3 


0 50.1 


1 9.0 


118.0 


128.7 


1 38.6 


148.4 


1 


0 0.2 


010.0 


019.9 


0 29.7 


0 39.6 


0 49.4 


0 59.3 


1 9.2 


119.0 


128.9 


138.7 


148.6 


2 


0 0.3 


0 10.2 


0 20.0 


0 29.0 


0 39.8 


0 49.6 


059.5 


1 9.3 


1 19.2 


1 29.0 


1 38.9 


148.8 


3 


0 0.5 


0 10.3 


0 20.2 


0 30.1 


0 39.9 


0 49.8 


0 59.6 


1 9.5 


1 19.3 


1 29.2 


1 30.1 


1 48.9 


4 


0 0.7 


0 10.5 


0 20.4 


0 30.2 


0 40.1 


0 49.9 


0 59.8 


1 9.7 


1 19.5 


1 29.4 


1 39.2 


1 49.1 


6 


0 0.8 


010.7 


0 20.5 


0 30.4 


0 40.2 


0 50.1 


1 
1 


• A A 


1 9.8 


119.7 


129.5 


139.4 


149.2 


6 


0 1;0 


010.8 


0 20.7 


0 30.6 


0 40.4 


0 50.3 


1 


A 1 


110.0 


119.3 


129.7 


139.6 


149.4 


7 


0 1.2 


0 11.0 


020.9 


0 30.7 


0 40.6 


0 50.4 


1 


0.3 


1 10.1 


1 20.0 


1 29.9 


1 39.7 


1 49.6 


8 


0 1.3 


0 11.2 


0 21.0 


0 30.9 


0 40.7 


0 50.6 


1 


o!s 


1 10.3 


1 20.2 


1 80.0 


1 39.9 


1 49.7 


9 


0 1.5 


0 11.3 


0 21.2 


0 31.0 


0 40.9 


0 50.8 


1 


0.6 


1 10.5 


1 20.3 


I 30.2 


1 40.0 


1 49.9 


10 


0 1.6 


011.5 


0 21.4 


0 31.2 


0 41.1 


0 50.9 


1 


A Q 


110.6 


120.5 


130.4 


140.2 


1'50.1 


11 


0 1.8 


011.7 


0 21.5 


031.4 


0 41.2 


051.1 


1 


A O 
0.9 


110.8 


120.7 


130.5 


140.4 


150.2 


r 12 


0 2.0 


0 11.8 


0 21.7 


0 31.5 


0 41.4 


0 51.3 


I 


1 1 


1 11.0 


1 20.3 


1 30.7 


I 40.5 


1 50.4 


13 


0 2.1 


0 12.0 


0 21.8 


0 31.7 


0 41.6 


0 51.4 


1 


i!s 


1 11.1 


1 21.0 


1 30.8 


1 40.7 


1 50.6 


14 


0 2i3 


0 12.2 


0 22.0 


0 81.9 


0 41.7 


0 51.6 


1 


1.4 


1 11.3 


1 21.2 


1 31.0 


1 40.9 


1 50.7 


15 


0 2:5 


012.3 


0 22.2 


0 82.0 


0 41 .9 


0 51.7 


1 


l.O 


1 11.5 


1 21.3 


181.2 


141.0 


150.9 


16 


0 2.6 


012.5 


0 22.3 


0 32.2 


0 42.1 


0 51.9 


1 


1 C 
1.9 


1 11.6 


121.5 


181.3 


141.2 


151.0 


17 


0 2.8 


0 12.6 


0 22.5 


0 32.4 


0 42.2 


0 52.1 


1 


1.9 


1 11.8 


1 21.6 


1 31.5 


1 41.4 


1 51.2 


18 


0 3.0 


0 12.8 


0 22.7 


0 32.5 


0 42.4 


0 52.2 


1 


2.1 


1 12.0 


1 21.8 


1 31.7 


1 41.5 


1 51.4 


19 


0 3.1 


0 13.0 


0 22.8 


0 32.7 


0 42.5 


0 52.4 


1 


2.3 


1 12.1 


1 22.0 


1 31.8 


1 41.7 


1 51.5 


1 20 


0 3.3 


013.1 


0 23.0 


0 32.9 


0 42.7 


0 52.6 


f 
1 


O A 

I A 


112.3 


122.1 


132.0 


141.8 


151.7 


21 


0 3.4 


013.3 


0 23.2 


0 33.0 


0 42.9 


0 52.7 


1 




112.4 


122.3 


132.2 


142.0 


151.9 


22 


0 3.6 


0 13.5 


0 23.3 


0 33.2 


0 43.0 


0 52.9 




2 8 


1 12.6 


1 22.5 


1 32.3 


1 42.2 


1 52.0 


23 


0 3.8 


0 13.6 


0 23.5 


0 33.3 


0 43.2 


0 53.1 


1 


2i9 


1 12.8 


1 22.6 


1 32.5 


1 42.3 


1 52.2 


24 


0 3.9 


0 13.8 


0 23.7 


0 33.5 


0 43.4 


0 53.2 


1 


3.1 


1 12.9 


1 22.8 


1 32.7 


1 42.5 


1 52.4 


25 


0 4.1 


014.0 


0 23.8 


0 33.7 


0 43.5 


0 53.4 


1 


o.Z 


113.1 


123.0 


132.3 


142.7 


152.5 


26 


0 4.3 


0 14.1 


0 24.0 


0 33.8 


0 43.7 


0 53.6 


1 


'9 A 

3.4 


1 13.3 


123.1 


133.0 


142.8 


152.7 


27 


0 4.4 


0 14.3 


0 24.1 


0 34.0 


043.9 


0 53.7 


J 


A 6 


1 13.4 


1 23.3 


1 33.1 


1 43.0 


1 52.9 


28 


0 4.6 


0 14.5 


0 24.3 


0 34.2 


0 44.0 


0 53.9 


1 


3.7 


1 13.6 


1 23.5 


1 33.3 


1 43.2 


1 53.0 


29 


0 4.8 


0 14.6 


0 24.5 


0 34.3 


0 44.2 


0 54.0 


1 


3.9 


1 13.8 


1 23.6 


1 33.5 


1 43.3 


1 53.2 


30 


0 4.9 


014.8 


0 24.6 


0 34.5 


044.4 


0 54.2 


1 


A 1 

4.1 


113.9 


123.3 


133.6 


143.5 


153.3 


31 


0 5.1 


014.9 


0 24.8 


0 34.7 


0 44.5 


0 54.4 


1 


A O 


1 14.1 


123.9 


133.8 


143.7 


153.5 


32 


0 5.3 


0 15.1 


0 25.0 


0 34.8 


0 44.7 


0 54.5 


J 


4 4. 


1 14.3 


1 24.1 


1 34.0 


1 43.8 


1 53.7 


33 


0 5.4 


0 15.3 


0 25.1 


0 35.0 


0 44.8 


0 54.7 


1 


4.6 


1 14.4 


1 24.3 


1 34.1 


1 44.0 


1 53.8 


34 


0 5.6 


0 15.4 


0 25.3 


0 35.2 


0 45.0 


0 54.9 


1 


4.7 


1 14.6 


1 24.4 


1 34.3 


1 44.2 


1 54.0 


35 


0 5.8 


015.6 


0 25.5 


0 35.3 


0 45.2 


0 55.0 


1 


A 1% 

4.0 


114.7 


124.6 


134.5 


144.3 


154.2 


36 


0 5.9 


0 15.8 


0 25.6 


0 35.5 


0 45.3 


0 55.2 


1 


5.1 


1 14.9 


124.8 


134.6 


144.5 


154.3 


37 


0 6.1 


0 15.9 


0 25.8 


0 35.6 


0 45.5 


0 55.4 


\ 


5.2 


1 15.1 


1 24.9 


1 34.8 


1 44.6 


1 54.5 


38 


0 6.2 


0 16.1 


0 26.0 


0 35.8 


0 45.7 


0 55.5 


I 


5!4 


1 15.2 


1 25.1 


1 35.0 


1 44.8 


1 54.7 


39 


0 6.4 


0 16.3 


0 26.1 


0 36.0 


0 45.8 


0 55.7 


1 


5.5 


1 15.4 


1 25.3 


1 35.1 


1 45.0 


1 54.8 


40 


0 6.6 


016.4 


0 26.3 


0 36.1 


0 46.0 


0 55.9 


1 


5.7 


115.6 


125.4 


135.3 


145.1 


155.0 


41 


0 6.7 


016.6 


0 26.4 


0 36.3 


0 46.2 


0 56.0 


1 


5.9 


115.7 


125.6 


135.4 


145.3 


155.2 


42 


0 6.9 


0 16.8 


0 26.6 


0 36.5 


0 46.3 


0 56.2 


x 


6 0 


1 15.9 


1 25.8 


1 35.6 


1 45.5 


1 55.3 


43 


0 7.1 


0 16.9 


0 26.8 


0 36.6 


0 46.5 


0 56.3 


1 


6.2 


1 16.1 


1 25.9 


1 35.8 


1 45.6 


1 55.5 


44 


0 7.2 


0 17.1 


0 26.9 


0 36.8 


0 46.7 


0 56.5 


I 


6.4 


1 16.2 


1 26.1 


1 35.9 


1 45.8 


1 55.6 


45 


0 7.4 


017.2 


0 27.1 


0 37.0 


0 46.8 


0 56.7 


1 


6.5 


116.4 


126.2 


186.1 


146.0 


155.8 


46 


0 7.6 


017.4 


0 27.3 


0 37.1 


0 47.0 


0 56.8 


1 


6.7 


116.6 


126.4 


136.3 


146.1 


156.0 


47 


0 7.7 


0 17.6 


0 27.4 


0 37.3 


0 47.1 


0 57.0 


1 


6.9 


1 16.7 


1 26.6 


1 36.4 


1 46.3 


1 56.1 


48 


0 7.9 


0 17.7 


0 27.6 


0 37.5 


0 47.3 


0 57.2 


1 


7.0 


1 16.9 


1 26.7 


1 36.6 


1 46.4 


1 56.3 


49 


0 8.0 


0 17.9 


0 27.8 


0 37.6 


0 47.5 


0 57.3 


1 


7.2 


1 17.0 


1 26.9 


1 36.8 


1 46.6 


1 56.5 


50 


0 8.2 


018.1 


0 27.9 


0 37.8 


0 47.6 


0 57.5 


1 


7.4 


1 17.2 


127.1 


136.9 


146.8 


156.6 


51 


0 8.4 


0 18.2 


0 28.1 


0 37.9 


0 47.8 


0 57.7 


1 


7.5 


1 17.4 


127.2 


137.1 


146.9 


156.8 


52 


0 8.5 


018.4 


0 28.3 


0 38.1 


0 48.0 


0 57.8 


1 


7.7 


1 17.5 


127.4 


137.3 


147.1 


157.0 


53 


0 8.7 


018.6 


0 28.4 


0 38.3 


0 48.1 


0 58.0 


1 


7.8 


117.7 


127.6 


1 37.4 


147.3 


157.1 


54 


0 8.9 


018.7 


0 28.6 


0 38.4 


0 48.3 


0 58.2 


1 


8.0 


117.9 


127.7 


137.6 


147.4 


157.3 


55 


0 9.0 


018.9 


0 28.7 


0 33.6 


0 48.5 


0 58.3 


1 


8.2 


118.0 


127.9 


137.7 


147.6 


1 57.5 


56 


0 9.2 


019.1 


0 28.9 


0 38.8 


0 48.6 


0 58.5 


1 


8.3 


118.2 


128.1 


1 37.9 


147.8 


157.6 


57 


0 9.4 


019.2 


029.1 


0 38.9 


0 48.8 


0 58.6 


1 


8.5 


118.4 


128.2 


138.1 


147.9 


157.8 


58 


0 9.5 


019.4 


0 29.2 


0 39.1 


0 49.0 


0 58.8 


1 


8.7 


118.5 


128.4 


138.2 


148.1 


157.9 


59 


0 9.7 


019.5 


0 29.4 


0 39.3 


0 49.1 


0 59.0 


1 


8.8 


118.7 


128.5 


138.4 


148.3 


158.1 
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MEAN SOLAR INTO SIDEREAL TIME. 



TO BE ADDED TO A MEAN TIME INTERVAL. | 
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Mean 

Solar. 


12 h 


13 h 


14 b 


15 h 


16 h 


17 h 


18 h 


19 h 


20 h 


21 h 


22 h 


23 h 


m 


m 


; s, 


m s 


m s 


m s 


m 3 


m s 


m s 


m a 


m s 


m s 


m s 


HI S 


o 


156.3 


2 81 


2 18 0 


2 27 8 


2 37.7 


2 47.6 


2 57 4 


3 7.3 


317.1 


3 27.0 


3 36.8 


3 46.7 


1 


156.4 


2 8.3 


2 18.2 


2 28.0 


2 37.9 


2 47.7 


2 57.6 


3 7.4 


317.3 


3 27.2 


3 37.0 


3 46.9 


2 


156.6 


2 8.5 


218.3 


2 28.2 


2 38.0 


2 47.9 


2 57.7 


3 7.6 


317.5 


327.3 


3 37.2 


3 47.0 


3 


158.8 


2 8.6 


218.5 


2 28.3 


2 38.2 


2 48.1 


2 57.9 


3 7.8 


317.6 


3 27.5 


3 37.3 


3 47.2 


4 


158.0 


2 8.8 


218.6 


2 28.5 


2 38.4 


2 48.2 


2 58.1 


3 719 


317.8 


3 27.6 


3 37.5 


3 47.4 


5 


159.1 


2 9.0 


2 18 8 


2 28 7 


2 38.5 


2 48.4 


2 58 2 


3 8.1 


3 18.0 


3 27.8 


3 37.7 


3 47.5 


6 


150.3 


2 9.1 


219.0 


2 28.8 


2 38.7 


2 48.5 


2 58.4 


3 8.3 


318.1 


3 28.0 


3 37.8 


3 47.7 


7 


159.4 


2 9.3 


219.1 


2 29.0 


2 38.9 


2 48.7 


2 58.6 


3 8.4 


318.3 


3 28.1 


3 38.0 


3 47.8 


8 


159.6 


2 9.4 


2 19.3 


2 29.2 


2 39.0 


2 48.9 


2 58.7 


3 8.6 


318.4 


3 28.3 


3 38.2 


3 48.0 


9 


159.8 


2 9.6 


219.5 


2 29.3 


2 39.2 


2 49.0 


2 58.9 


3 8.8 


318.6 


3 28.5 


3 38.3 


3 48.2 


10 


150.9 


2 9 t 8 


2 19.6 


2 29.5 


2 39.3 


2 49.2 


2 59.1 


3 8.9 


3 18.8 


3 28.6 


3 38.5 


3 48.3 


11 


o 

I 


0.1 


2 9.9 


2 19.8 


2 29.7 


2 39.5 


2 49.4 


2 59.2 


3 9.1 


318.9 


3 28.8 


3 38.6 


3 48.5 


12 


O 
& 


0.2 


210.1 


2 20.0 


2 29.8 


2 39.7 


2 49.5 


2 59.4 


3 9.2 


319.1 


3 29.0 


3 38.8 


3 48.7 


13 


0 


ft 4 


210.3 


2 20.1 


2 30.0 


2 39.8 


2 49.7 


2 59.6 


3 9.4 


319.3 


3 29.1 


3 39.0 


3 48.8 


14 


O 

m 


ft A 


210.4 


2 20.3 


2 30.1 


2 40.0 


2 49.9 


2 59.7 


3 9.6 


319.4 


3 29.3 


3 39.1 


3 49.0 


15 


2 


0.7 


210.6 


2 20.5 


2 30 3 


2 40.2 


2 50.0 


2 59.9 


3 9.7 


3 19.6 


3 29.4 


3 39.3 


3 49.2 


16 


o 
L 


U.9 


210.8 


2 20.6 


2 30.5 


2 40.3 


2 50.2 


3 0.0 


3 9.9 


319.8 


3 29.6 


3 39.5 


3 49.3 


17 


2 


1.1 


210.9 


2 20.8 


2 30.6 


2 40.5 


2 50.4 


3 0.2 


310.1 


319.9 


3 29.8 


3 39.6 


3 49.5 


18 


2 


1 2 


211.1 


2 20.9 


2 30.8 


2 40.7 


2 50.5 


3 0.4 


310.2 


3 20.1 


329.9 


3 39.8 


3 49.7 


19 


2 


1.4 


211.3 


2 21.1 


2 31.0 


2 40.8 


2 50.7 


3 0.5 


310.4 


3 20.3* 


3 30.1 


3 40.0 


3 49.8 


20 


2 


1.6 


211.4 


2 21.3 


2 31 1 


2 41.0 


2 50.8 


3 0.7 


310.6 


3 20.4 


3 30.3 


3 40.1 


3 50.0 


21 




1.7 


211,6 


2 21.4 


2 31.3 


2 41.2 


2 51.0 


3 0.9 


310.7 


3 20.6 


3 30.4 


3 40.3 


3 50.1 


22 


2 


1 Q 

J. .<J 


211.7 


2 21.6 


2 31.5 


2 41.3 


2 51.2 


3 1.0 


310.9 


3 20.7 


3 30.6 


3 40.5 


3 50.3 


23 


2 


2.1 


211.9 


2 21.8 


2 31.6 


2 41.5 


2 51.3 


3 1.2 


311.1 


3 20.9 


3 30.8 


3 40.6 


3 50.5 


24 


O 
& 




212.1 


2 21.9 


2 31.8 


2 41.6 


2 51.5 


3 1.4 


311.2 


3 21.1 


3 30.9 


3 40.8 


3 50.6 


25 


2 


2.4 


2 12.2 


2 22.1 


2 32.0 


2 41.8 


2 51.7 


3 1.5 


3 11.4 


3 21.2 


3 31.1 


3 40.9 


3 50.8 


26 


o 


2.0 


2 12.4 


2 22.3 


2 32.1 


2 42.0 


2 51.8 


3 1.7 


311.5 


3 21.4 


3 31.3 


3 41.1 


3 51.0 


27 


2 


9 7 


212.6 


2 22.4 


2 32.3 


2 42.1 


2 52.0 


3 1.9 


311.7 


3 21.6 


3 31.4 


3 41.3 


3 51.1 


28 


9 


2 Q 


212.7 


2 22.6 


2 32.4 


2 42.3 


2 52.2 


3 2.0 


311.9 


3 21.7 


3 31.6 


3 41.4 


3 51.3 


29 


9 


3 ft 


212.9 


2 22.8 


2 32.6 


2 42.5 


2 52.3 


3 2.2 


312.0 


3 21.9 


3 31.8 


3 41.6 


3 51.5 


30 


2 


3.2 


2 13.1 


2 22.9 


2 32.8 


2 42.6 


2 52.5 


3 2.3 


3 12.2 


3 22.1 


3 31.9 


3 41.8 


3 51.6 


31 


o 


O A 

o.4 


213.2 


2 23.1 


2 32.9 


2 42.8 


2 52.7 


3 2.5 


3 12.4 


3 22.2 


3 32.1 


3 41.9 


3 51.8 


32 


2 


o.o 


213.4 


2 23.2 


2 33.1 


2 43.0 


2 52.8 


3 2.7 


312.5 


3 22.4 


3 32.2 


3 42.1 


3 52.0 


33 


9 

ml 


Jt 7 


213.6 


2 23.4 


2 33.3 


2 43.1 


2 53.0 


3 2.8 


312.7 


3 22.6 


3 32.4 


3 42.3 


3 52.1 


34 


9 


0.<7 


213.7 


2 23.6 


2 33.4 


2 43.3 


2 53.1 


3 3.0 


312.9 


3 22.7 


3 32.6 


3 42.4 


3 52.3 


35 


2 


4.0 


2 13.9 


2 23 7 


2 33 6 


2 43.5 


2 53.3 


3 3.2 


3 13.0 


3 22.9 


3 32.7 


3 42.6 


3 52.4 


36 


2 


4.2 


214.0 


2 23.9 


2 33.8 


2 43.6 


2 53.5 


3 3.3 


313.2 


3 23.0 


3 32.9 


3 42.8 


3 52.6 


37 


2 


4.4 


214.2 


2 24.1 


2 33.9 


2 43.8 


2 53.6 


3 3.5 


313.4 


3 23.2 


3 33.1 


3 42.9 


3 52.8 


38 


2 


4.5 


214.4 


2 24.2 


2 34.1 


2 43.9 


2 53.8 


3 3.7 


313.5 


3 23.4 


3 33.2 


3 43.1 


3 52.9 


39 


2 


4.7 


214.5 


2 24.4 


2 34.3 


2 44.1 


2 54.0 


3 3.8 


313.7 


3 23.5 


3 33.4 


3 43.2 


3 53.1 


40 


2 


4.8 


214.7 


2 24.6 


2 34.4 


2 44.3 


2 54.1 


3 4 0 


3 13.8 


3 23.7 


3 33.6 


3 43.4 


3 53.3 


41 


2 


5.0 


214.9 


2 24.7 


2 34.6 


2 44.4 


2 54.3 


3 4.2 


314.0 


3 23.9 


3 33.7 


3 43.6 


3 53.4 


42 


2 


5.2 


215.0 


2 24.9 


2 34.7 


2 44.6 


2 54.5 


3 4.3 


314.2 


3 24.0 


3 33.9 


3 43.7 


3 53.6 


43 


2 


5.3 


2 15.2 


2 25.1 


2 34.9 


2 44.8 


2 54.6 


3 4.5 


314.3 


3 24.2 


3 34.0 


3 43.9 


3 53.8 


44 


2 


5.5 


215.4 


2 25.2 


2 35.1 


2 44.9 


2 54.8 


3 4.6 


314.5 


3 24.4 


3 34.2 


3 44.1 


3 53.9 


45 


2 


5.7 


2 15.5 


2 25.4 


2 35 2 


2 45.1 


2 55.0 


3 4 8 


3 14 7 


3 24.5 


3 34.4 


3 44.2 


3 54.1 


46 


2 


£.8 


215.7 


2 25.5 


2 35.4 


2 45.3 


2 55.1 


3 5.0 


314.8 


3 24.7 


3 34.5 


3 44.4 


3 54.3 


47 


2 


6.0 


215.9 


2 25.7 


2 35.6 


2 45.4 


2 55.3 


3 5.1 


315.0 


3 24.8 


3 34.7 


3 44.6 


3 54.4 


48 


2 


6.2 


2 16.0 


2 25.9 


2 35.7 


2 45.6 


2 55.4 


3 5.3 


315.2 


3 25.0 


3 34.9 


3 44.7 


3 54.6 


49 


2 


6.3 


216.2 


2 26.0 


2 35.9 


2 45.8 


2 55.6 


3 5.5 


315.3 


3 25.2 


3 35.0 


3 44.9 


3 54.7 


50 


2 


6.5 


2 16.3 


2 26.2 


2 36.1 


245.9 


2 55 8 


3 5.6 


3 15.5 


3 25.3 


3 35.2 


3 45.1 


3 54.9 


51 


2 


6.7 


216^5 


2 26^4 


2 36!2 


2 461 


2 55^9 


3 5!8 


315J 


3 25!5 


3 35!4 


3 45!2 


3 55J 


52 


2 


6.8 


216.7 


2 26.5 


2 36.4 


2 46.2 


2 56.1 


3 6.0 


315.8 


3 25.7 


3 35.5 


3 45.4 


3 55.2 


53 


2 


7.0 


216.8 


2 26.7 


2 36.6 


2 46.4 


2 56.3 


3 6.1 


316.0 


3 25.8 


3 35.7 


3 45.5 


3 55.4 


54 


2 


7.1 


217.0 


2 26.9 


2 36.7 


2 46.6 


2 56.4 


3 6.3 


316.1 


3 26.0 


3 35.9 


3 45.7 


3 55.6 


55 


2 


7.3 


217.2 


2 27.0 


2 36.9 


2 46.7 


2 56.6 


3 6.5 


316.3 


3 26.2 


3 36.0 


3 45.9 


3 55.7 


56 


2 


7.5 


217.3 


2 27.2 


2 37.0 


2 46.9 


2 56.8 


3 6.6 


316.5 


3 26.3 


3 36.2 


3 46.0 


3 55.9 


57 


2 


7.6 


217.5 


2 27.4 


2 37.2 


2 47.1 


2 56.9 


3 6.8 


316.6 


3 26.5 


3 36.4 


3 46.2 


3 56.1 


58 


2 


7.8 


2 17.7 


2 27.5 


2 37.4 


2 47.2 


2 57.1 


3 6.9 


316.8 


3 26.7 


3 36.5 


3 46.4 


3 56.2 


69 


2 


8.0 


2 17.8 


2 27.7 


2 37.5 


2 47.4 


2 57.3 


3 7.1 


317.0 


3 26.8 


3 36.7 


3 46.5 


3 56.4 
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112 TABLE IV. 



PROPORTIONAL PAINTS. 



Interval 
2 hours. 


o 


10 


20 


30 


40 


50 


60 


70 


80 


90 


100 


110 


120 


Interval 
24 hours. 


m 






























1 m 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 




0 0 


1 


0 


0 


0 


0 


0 


0 


0 


1 


1 


1 


1 


1 


1 




12 


I 


0 


0 


0 


0 


1 


1 


1 


1 


1 


2 


2 


2 


2 




24 


o 


u 


A 


A 
V 


1 


1 


1 


9 
Z 


9 
Z 


9 
Z 


9 
z 


9 

Z 


q 
o 


q 
o 




36 


4 


0 


o 


1 


1 


1 


2 


2 


2 


3 


3 


3 


4 


4 




48 


5 


0 


0 


1 


1 


2 


2 


2 


3 


3 


4 


4 


5 


5 




1 0 


g 


0 


0 


1 


2 


2 


2 


3 


4 


4 


4 


5 


6 


6 




12 


7 


0 




1 


2 


2 


3 


4 


4 


5 


5 


6 


6 


7 




24 


c 
8 


a 


} 


1 


9 

z 


o 
o 


q 
o 


4 


0 


0 


a 

0 


7 


7 

i 


8 




36 


9 


o 




2 


2 


3 


4 


4 


5 


6 


7 


8 


8 


9 




48 


10 


0 


1 


2 


2 


3 


4 


5 


6 


7 


8 


8 


9 


10 




2 0 


11 


0 


1 


2 


3 


4 


5 


6 


6 


7 


8 


9 


10 


11 




12 


12 


0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 




24 


lo 


n 
u 


} 


9 
Z 


q 


A 
4 


E 

0 


0 


ft 

8 


Q 

y 


1 A 
11/ 


ii 


1 9 
1Z 


lo 




36 


14 

■ 


o 




2 


4 


5 


6 


7 


8 


9 


10 


12 


13 


14 




48 


15 


0 


1 


2 


4 


5 


6 


8 


9 


10 


11 


12 


14 


15 




3 0 


16 


0 


1 


3 


4 


5 


7 


8 


9 


11 


12 


13 


15 


16 




12 




0 




3 


4 


6 


7 


8 


10 


11 


13 


14 


16 


17 




24 


18 


A 


z 


q 


4 


0 


8 


Q 

y 


1 A 

1U 


1 9 

1Z 


1 A 
14 


10 


10 


i ft 

18 




36 


19 


0 


2 


3 


5 


6 


8 


10 


11 


13 


14 


16 


17 


19 




48 


20 


0 


2 


3 


5 


7 


8 


10 


12 


13 


15 


17 


18 


20 




4 0 


21 


0 


2 


4 


5 


7 


9 


10 


12 


14 


16 


18 


19 


21 




12 


22 


0 


2 


4 


6 


7 


9 


11 


13 


15 


16 


18 


20 


22 




24 


9Q 
Zo 


A 
V 


Z 




0 


c 
8 


1 A 
1U 


1 9 

1Z 


Lo 


10 


1 7 


iy 


91 
Zl 


9q 
Zo 




36 


24 


o 


2 


4 


6 


g 


10 


12 


14 


16 


18 


20 


22 


24 




AO 

48 


25 


0 


2 


4 


6 


8 


10 


12 


15 


17 


19 


21 


23 


25 


B 


5 0 


26 


0 


2 


4 


6 


9 


11 


13 


15 


17 


20 


22 


24 


26 




12 


27 


0 


2 


4 


7 


9 


11 


14 


16 


18 


20 


22 


25 


27 




24 


OS 
Zo 


A 

u 


9 


c 
O 


7 


y 


1 9 

1Z 


1 A 
14 


i fi 

10 


iy 


91 

Zl 


93 
Zo 


9fi 
ZO 


9ft 

zs 




36 


29 


0 


2 


5 


7 


10 


]2 


14 


17 


19 


22 


24 


27 


29 




48 


30 


0 


2 


5 


8 


10 


12 


15 


18 


20 


22 


25 


28 


30 




6 0 


11 


0 


3 


5 


8 


10 


13 


]6 


18 


21 


23 


26 


28 


31 




12 


32 


0 


3 


5 


8 


11 


13 


16 


19 


21 


24 


27 


29 


32 




24 


qq 


A 

u 


o 




8 


11 


1 A 

14 


10 


j y 


99 
ZZ 


9^ 
ZO 


9ft 

Zo 


3A 
ou 


qq 
OO 




36 


34 


0 


3 


6 


8 


11 


14 


17 


20 


23 


26 


28 


31 


34 




48 


35 


0 


3 


6 


9 


12 


15 


18 


20 


23 


26 


29 


32 


35 




7 0 


36 


0 


3 


6 


9 


12 


15 


18 


21 


24 


27 


30 


33 


36 




12 


37 


0 


3 


6 


9 


12 


15 


18 


22 


25 


28 


31 


34 


37 




24 


qs 


A 

u 


q 
o 


0 




lo 


10 


1 0 

iy 


2** 


ZO 


9S 
Z8 


q9 

oZ 


oO 


qft 

08 




36 


39 


0 


3 


6 


10 


13 


16 


20 


23 


26 


29 


32 


36 


39 




48 


40 


0 


3 


7 


10 


13 


17 


20 


23 


27 


30 


33 


37 


40 


1 


5 0 


41 


0 


3 


7 


10 


14 


17 


20 


24 


27 


31 


34 


38 


41 




12 


42 


0 


4 


7 


10 


14 


18 


21 


24 


28 , 


32 


35 


38 


42 




24 


A^ 

4o 


A 

u 




7 


11 


1 1 

14 


i ft 

18 


99 
ZZ 


OK 
ZO 


90 

zy 


Q9 

OZ 


Qfi 
OO 


QO 

oy 


A^i 
4o 




36 


44 


o 


4 


7 


11 


15 


18 


22 


26 


29 


33 


37 


40 


44 




48 


45 


0 


4 


8 


11 


15 


19 


22 


26 


30 


34 


38 


41 


45 




) 0 


46 


0 


4 


S 


12 


15 


19 


23 


27 


31 


34 


38 


42 


46 






47 


0 


4 


8 


12 


16 


20 


24 


27 


31 


35 


39 


43 


47 




M 


48 


A 

u 


4 


Q 
o 


1 9 
J Z 


i fi 

JO 


9A 
ZU 


OA 
Z4 


9ft 
Z8 


Q9 
oZ 


Qfi 
OO 


Af\ 
4U 


AA 
44 


AO. 
48 






49 


o 


4 


8 


12 


16 


20 


24 


29 


33 


37 


41 


45 


49 




1 


50 


0 


4 


8 


12 


17 


21 


25 


29 


33 


38 


42 


46 


50 


10 0 


51 


0 


4 


8 


13 


17 


21 


26 


30 


34 


38 


42 


47 


51 




12 


52 


0 


4 


9 


13 


17 




26 


30 


35 


39 


43 


48 


52 




24 


^q 


A 

u 


A 
4 


Q 

y 


lo 


18 


99 
ZZ 


9fi 
ZO 


ol 


oO 


W 


A A 

44 


AQ 

4y 


Oo 




36 


54 


0 


4 


9 


14 


18 


22 


27 


32 


36 


40 


45 


50 


54 


48 


55 


0 


5 


9 


14 


18 


23 


28 


32 


37 


41 


46 


50 


55 


11 0 


56 


0 


5 


9 


14 


19 


23 


28 


33 


37 


42 


47 


51 


56 




12 


57 


0 


5 


10 


14 


19 


24 


28 


33 


38 


43 


48 


52 


57 




24 


58 


0 


5 


10 


14 


19 


24 


29 


34 


39 


44 


48 


53 


58 




36 


59 


0 


5 


10 


15 


20 


25 


30 


34 


39 


44 


49 


54 


59 




48 


60 


0 


5 


10 


15 


20 


25 


30 


35 


40 


45 


50 


55 


60 


12 0 



Digitized by Google 



TABLE IV. 

PROPORTIONAL PARTS. 



118 



Inter** 
2 hearts 


120 


180 


140 


150 


160 


170 


180 


190 


200 


2l<> 


220 


230 


24a 


Interval 
, 24 hours. 


m 
0 
1 
2 
3 
4 


0 
1 
2 
3 
4 


0 
1 
2 
3 
4 


0 
1 
2 
4 
5 


0 
1 
2 
4 
5 


0 
1 
3 
4 
5 


0 
1 
3 
4 
6 


0 
2 
3 
4 
6 


0 
2 
3 
5 
6 


0 
2 
3 
5 
7 


0 
2 
4 
5 
7 


0 

2 
4 
6 
7 


0 
2 
4 
6 
8 


0 
2 
4 
6 

8 


h m 
0 0 
12 

- 24 
1 36 

; ' 48 


5 
6 
7 
8 
9 


5 
6 
7 
8 
9 


5 
6 
8 
9 
10 


6 
7 
8 
9 
10 


6 

8 
9 

10 

11 , 


7 
8 
9 
11 
12 


7 
8 
10 
11 
13 


8 
9 
10 
12 
14 


8 

10 
11 
18 
14 


8 
10 
12 
13 
15 


9 
10 
12 
14 
16 


11 
13 
15 
16 


10 
12 
13 
16 
17 


10 
12 
14 
16 
18 


1 0 
12 
24 
36 
48 


10 
11 
12 
13 
14 


10 
11 
12 
13 
14 


11 
12 
13 
14 
15 


12 
13 
14 
15 
16 


12 
14 
15 
16 
18 


13 
15 
16 
17 
19 


14 
16 
17 
18 
20 


15 
16 
18 
20 
21 


16 
17 
19 
21 
22 


17 
18 
20 
22 
23 


18 
19 
21 
23 
24 


18 
20 
22 
24 
26 


19 
21 
23 
25 
27 


20 
&2 
24 
26 
28 


2 0 

\ 12 
24 
36 
48 


15 
16 
17 
18 
19 


15 
16 
17 
18 
19 


16 
17 
18 
20 
21 


18 
19 
20 
21 
22 


19 
20 
21 
22 
24 


20 
21 
23 
24 
25 


21 
23 
24 
26 
27 


22 
24 
26 
27 
28 


24 
25 
27 
28 
30 


25 
27 
28 
50 
32 


26 
28 
30 
32 
33 


28 
29 
31 
33 
35 


29 
31 
33 
34 
36 


30 
32 
34 
36 
38 


3 0 
12 
24 
36 
48 


20" 

21 

22 

23 

24 


20 
21 
22 
23 
24 


22 
23 
24 
25 
26 


23 
24 
26 
27 
28 


25 
26 
28 
29 
30 


27 
28 
29 
31 
32 


28 
30 
31 
33 
34 


30 
32 
33 
34 
36 


32 
33 
35 
36 
33 


33 
35 
37 
38 
40 


35 
37 
38 
40 
42 


37 
38 
40 
42 
44 


38 
40 
42 
44 
46 


40 
42 
44 
46 
48 


\ 4 0 
12 
24 
36 
48 


25 
26 
27 
28 
29 


25 
26 
27 
28 

; 29 


27 
28 
29 
30 
31 


29 

30 
32 
33 
34 


31 
32 
34 
35 
36 


33 
85 
36 
37 
39 


35 
37 
38 
40 
41 


38 
39 
40 
42 
44 


40 
41 
43 
44 
46 


42 
43 
45 
47 
48 


44 
46 
47 
49 
51 


46 

48 
50 
51 
53 


48 
50 
52 
54 
56 


50 

52 
54 
56 
58 


5 0 
12 

I 24 
^6 

\ 48 


30 
31 
32 
33 
34 


1 30 
31 
32 
33 
34 


32 
34 
35 
36 
37 


35 
36 
37 
38 
40 


38 
39 
40 
41 
42 


40 
41 
43 
44 
45 


42 
44 
45 
47 
48 


45 
46 
48 
50 
51 


48 
49 
51 
52 
54 


50 

52 
53 
55 
57 


52 
54 
56 
58 
60 


55 
57 
59 
60 
62 


58 
59 
61 
63 
65 


60 
62 
64 
66 
68 


> 6 0 
12 
24 
36 
48 


35 
36 
37 
38 
39 


35 
36 
87 
38 
39 


38 
39 
40 
41 
42 


41 

42 
43 
44 
46 


44 
45 
46 
48 
49 


47 
48 
49 
51 
52 


60 
51 
52 
54 
55 


52 
54 
56 
57 
58 


55 
57 
59 
60 
62 


58 
60 
62 
63 
65 


61 
63 
65 
66 
68 


64 
66 
68 
70 
72 


67 
69 
71 
73 
75 


70 
72 
74 
76 
78 


7 0 
12 
24 
36 
48 


40 
41 
42 
43 
44 


! 40 
41 
42 
43 
44 


43 
44 
46 
47 
48 


47 
48 
49 
50 
51 


50 
51 
52 
54 
55 


53 
55 
56 
57 
59 


57 
58 
60 
61 
62 


60 
62 
63 
64 
66 


63 
65 
66 
68 
70 


67 
68 
70 
72 
73 


70 
72 
74 
75 
77 


73 
75 
77 
79 
81 


77 
79 
80 
82 
84 


80 
82 
84 
86 
88 


8 0 
12 
24 
36 
48 


45 
46 
47 
48 
49 


45 
46 
47 
48 
49 


49 
50 
51 
52 
53 


52 
54 
55 
56 
57 


56 
58 
59 
60 
61 


60 
61 
63 
64 
65 


64 
65 
67 
68 
69 


68 
69 
70 
72 
74 


71 
73 
74 
76 
78 


75 
77 
78 
80 

82 


79 
80 
82 
84 
86 


82 
84 
86 
88 
90 


86 
88 
90 
92 
94 


90 
92 
94 
96 
98 


9 0 
12 
24 
36 

\ 48 


50 
51 
52 
53 
54 


50 
51 
52 
53 

54* 


54 

55 
56 
57 
58 


58 
60 
61 
62 
63 


62' 
64: 
65 
66 
68 


67 
68 
69 
71 
72 


71 
72 
74 
75 
76 


75 
76 
78 
80 
81 


79 
81 
82 
84 
86 


83 
85 
87 
88 
90 


88 
89 
91 
93 
94 


92 
94 
95 
97 
99 


96 
98 
100 
102 
104 


100 
102 
104 
106 
108 


10 0 
12 
24 

1 36 
! 48 


55 i 
56 
: 57 
58 
59 


55 
56 
67 
58 
59 


60 
61 
62 
63 
64: 


64 
65 
66 
68 
69 


69 
70 
71 
72 
74 


7& 
75 
76 
77 
79 


78 
79 
81 
82 
84 


82 
84 
86 
87 
88 


87 
89 
90 
92 
93 


92 
93 
95 
97 
98 


96 
98 
100 
102 
103 


101 
103 
104 
106 
108 


105 
107 
109 
111 
113 


110 
112 
114 
116 
118 


{ 11 0 
12 
24 
36 

• 48 


60 


60 


65 


70 


75 


80 


85 


90 


95 


100 


105 


110 


115 


120 


12 0 
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1.14 TA'BLB'IVi. 



PROPORTIONAL PARTS, 



Interval 

SEE! 


240 


250 


260 


270 


280 


290 


300 


310 


320 


330 


340 


350 


360 


Interval 
24 hours. 


0 






























m. 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


2 


2 


2 


2 


2 


2 


2 


3 


/3 


3 


3 


3 


3 




12 


2 


4 


4 


4 


4 


5 


5 


5 


5 


5 


6 


6 


6 


6 




24 


3 


6 


6 


6 


7 


7 


7 


8 


8 


8 


8 


8 


9 


9 




36 


4 


8 


8 


9 


9 


9 


10 


10 


10 


11 


11 
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FOR OBTAINING APPROXIMATELY THE! * 80XAR EPHEMEI8IS FOR ANY YEAR, 
1921-1934, FROM THAT FOR W20.' 





Year. 
— 







1921 
1922 
1923 
1924 
1925 
1926 
1927 



9 



m 

50 



-11 41 

-17 52 

+ 0 37 

- 5 13 

-11 3 

-16 53 



Year. 



1928 
1929 
1930 
1931 
1932 
1933 
1934 



Correction. 



— 



h m 

h 1 19 

- 4 29 
-10 16 
-16 3 
h 2 10 

- 3 36 

- 9 23 



I 

■ 



For any instant of time in 1921 to 1934, proceed as follows: 

1. Reduce the local mean time to Greenwich mean time. 

2. To this G. M. T. apply the correction found opposite to the given year in the above table. 




titles relating to the Sun. 



Example. — Find the right Ascension of the Mean Sun, the Equation of Time, the Sun's 
Declination, 
whose longitude i 



i, and the Sun's Semidiameter for Feb 8, 1921, 1 p. m., local mean time, at a place 
itude is 45°, or 3\ west of Greenwich. 

Local astronomical mean time Feb. 8 10 



Longitude from Greenwich 



■ 
■ 



Greenwich Mean Time 
Correction for 1921 . 
Correction for January and February of a common year 

Corrected time for use with 1920 Almanac . 



■ _ 

. Feb. 8 



+ 30 



4 0 
-0 5 50 
+10 0 



Feb 8 22 10 



On pages 2, 3, 8, and 9, for the corected time, the following values are found: 



Right Ascension of the Mean Sun 
Equation of Time . 

Sun's Declination . . 

Sun's Semidinmeter 



21 12 51.3 
-14 20.4 

-15 1.0 

16.2 



Note.— The above method neglects entirely the change in the longitude of the perihelion of the earth's orbit and 
that in the perturbations by the planets, and therefore should not be used when an Almanac of date can be obtained. 
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TABLE VI. 



LOCAL ASTRONOMICAL MEAN TIME QF SUNRISE <SUN'S UP?ER : LJMB), 
MERIDIAN OF GREENWICH, 1090. 

To obtain ci v&^Hne, subtract 13 howB^a^t the rotult Ar-U^ wi a dd one to the day. 

To obtain ttye standard time at any station, increase the local time by the number of 
minutes the statipn is west of the standard meddian, or deerease the local tube by the number 
of minutes the station is east of the standard meridian. 

For sunrise in southern latitudes see page 1$2. \ 
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TABLE VI. 



LONOMICAL MEAN TIME OF SUNSET (SUN'S UPPB 
MERIDIAN OF GREENWICH, 1920. 

vil time, write P. M. after the astronomical time; 

he standard time r at any station, increase the local time by the 
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LOCAL ASTRONOMICAL MEAN TIME OF SUNRISE (SUN'S UPPER LIMB), 
MERIDIAN OF GREENWICH, 1920. 

To obtain civil time, subtract 12 hours, marie the result A. M., and add one to the day. 

To obtain the standard time at any station, increase the local time by the number of 
minutes the station is west of the standard meridian, or decrease the local time by the number 
of minutes the station is east of the standard meridian. 

For sunrise in southern latitudes see page 132. : J ; 
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LOCAL ASTRONOMICAL MEAN TIME OF SUNSET (SUN'S UPPER LIMB), 
MERIDIAN OF GREENWICH, 1920. 

To obtain civil time, write P. M. after the astronomical time. 

To obtain the standard time at any station, increase the local time by the number of 
minutes the station is west of the standard meridian, or decrease the local time by the number 
of minutes the station is east of the standard meridian. 

For sunset in southern latitudes see page 132. 
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TABLE VL 



LOCAL ASTRONOMICAL MEAN TIME OP SUNRISE (SUN'S UPPER LIMB), 
MERIDIAN OF GREENWICH, 1920. 

To obtain civil time, subtract 12 hours, mark the result A. M., and add one to the day. 

To obtain the standard time at any station, increase the local time by the number of 
minutes the station is west of the standard meridian, or decrease the local time by the number 
of minutes the station is east of the standard meridian. 

For sunrise in southern latitudes see page 132. 
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LOCAL ASTRONOMICAL MEAN TIME OF SUNSET (SUN'S UPPER LIMB), 
MERIDIAN OF GREENWICH, 1920. 

To obtain civil time, write P. M. after the astronomical time. 

To obtain the standard time at any station, increase the local time by the number of 
minutes the station is west of the standard meridian, or decrease tfoe local time by the nnmbe* 
of minutes the station is east of the standard meridian. 

For sunset in southern latitudes see page 1$2. ' 
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TABLE VI. 



LOCAL ASTRONOMICAL MEAN TIME OF SUNRISE (SU^'S UPFER LIMB), 
MERIDIAN 0? GREENWICH, 1920. 

To obtain civil time, subtract 12 hours, marjk the result A. ¥.*an4 add one to the day. 

To obtain the standard time at any station, increase the local time by the number of 
minutes the station is west of the sjtandard meridian, or decrease the local time by the number 
of minutes the station is east of the standard meridian. 

For sunrise in southern latitudes see page 132. 
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GNOMICAL MEAN TIME OP SUNSET (SUN'S UPPER LIMB), 
MERIDIAN OF GREENWICH, 1920. 

vil tune, write P. M. after the astronomical time. 

he standard time at any station, increase the local time by the number of 
ion is west of the standard meridian, or decrease the local time by the number 
ation is east of the standard meridian. 
i southern latitudes see page 132. 
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126 TABLE VI. 

LOCAL ASTRONOMICAL MEAN TIME OF SUNRISE (SUN'S UPPER LIMB), 
MERIDIAN OF GREENWICH, 1920. 

To obtain civil time, subtract 12 hours, mark the result A. M., and add one to the day. 

To obtain the- standard time at any station, increase the local time by the number of 
minutes the station is west of the standard meridian, or decrease the local time by the number 
of minutes the station is east of the standard meridian. 

For sunrise in southern latitudes see page 132. 
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GNOMICAL MEAN TIME OF SUNSET (SUN'S UPPER LIMB), 
MERIDIAN OF GREENWICH, 1920. 

vil time, write P. M. after the astronomical time. 

-he standard time at any station, increase the local time by the number of 
ion is west of the standard meridian, or decrease the local time by the number 
tation is east of the standard meridian, 
n southern latitudes see page 132. 
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TABLE VI. 



LOCAL ASTRONOMICAL MEAN TIME OF SUNRISE (SUN'S /UPPER LIMB), 
MERIDIAN OF GREENWICH, 1820. 

To obtain civil time, subtract 12 hours, mark the result A. M., and add one to the day. 

To obtain the standard time at any station, increase the Ideal time by the number of 
minutes the station is west of the standard meridian, or decrease the local time by the number 
of minutes the station is east of the standard meridian. 

For sunrise in southern latitudes see page 132. ' 
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LOCAL ASTRONOMICAL MEAN TIME OF SUNSET (SUN'S UPPER LIMB), 
MERIDIAN OF GREENWICH, 1020. 

To obtain civil time, write P. M. alter the a&tronomioal time. 

To obtain the standard time at any station, increase the local time by the number of 
minutes the station is west of the standard meridian, or decrease the local time by the number 
of minutes the station is east of the standard meridian. 

For sunset in southern latitudes see page 132. 
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TABLE VI. 



LOCAL ASTRONOMICAL MEAN TIME OF SUNRISE (SUN'S UPPER LIMB), 
MERIDIAN OF GREENWICH, 1920. 

To obtain civil time, subtract 12 hours, mark the result A. M. 9 and add one to the day. 

To obtain the standard time at any station, increase the local time by the number of 
minutes the station is west of the standard meridian, or decrease the local time by the number 
of minutes the station is east of the standard meridian. 

For sunrise in southern latitudes see page 132. 



DateX. 


AO 
O 


+1U 






■ OK© 


+4U 


+40 


■ KAO 


i coo 


i KAO 

+54 


+56° 


+58° 


+60° 




h m 


h m 


h m 


h m 


h m 


h m 


h m 


h m 


h m 


h m 


h m 


h m 


h m 


Nov. 16 


17 42 


17 56 


1810 


18 27 


18 36 


18 47 


19 0 


1916 


19 23 


19 31 


19 40 


19 50 


20 2 


17 


17 42 


17 56 


18 11 


18 27 


18 37 


18 48 


19 1 


1917 


19 25 


19 33 


19 42 


19 52 


20 5 


18 


17 42 


17 56 


18 11 


18 28 


18 38 


18 49 


19 3 


19 19 


19 26 


19 35 


19 44 


19 65 


20 7 


19 


17 42 


17 57 


18 12 


18 29 


18 39 


18 51 


19 4 


19 20 


19 28 


19 36 


19 46 


19 57 


2010 


20 


17 42 


17 57 


18 12 


18 30 


18 40 


18 52 


19 5 


19 22 


19 30 


19 38 


19 48 


19 59 


2012 


21 


17 43 


17 58 


18 13 


18 31 


18 41 


18 53 


19 7 


19 23 


19 31 


19 40 


19 60 


20 1 


2014 


22 


17 43 


17 58 


18 14 


18 32 


18 42 


18 54 


19 8 


19 25 


19 33 


19 42 


19 52 


20 3 


2017 


23 


17 43 


17 58 


18 14 


18 32 


18 43 


18 55 


19 9 


19 26 


19 35 


19 44 


19 54 


20 5 


20 19 


24 


17 43 


17 59 


18 15 


18 33 


18 44 


18 56 


19 10 


19 28 


19 36 


19 45 


19 56 


20 8 


20 22 


25 


17 44 


17 59 


18 15 


18 34 


18 45 


18 57 


19 12 


19 29 


19 38, 


19 47 


19 57 


2010 


20 24 


26 


17 44 


18 0 


18 16 


18 35 


18 46 


18 58 


1913 


19 31 


19 39 


19 49 


19 59 


2012 


20 26 


27 


17 44 


18 0 


18 17 


18 36 


18 47 


18 59 


19 14 


19 32 


19 41 


19 50 


20 1 


2014 


20 28 


28 


17 45 


18 1 


18 17 


18 36 


18 48 


19 0 


19 15 


19 34 


19 42 


19 52 


20 3 


20 15 


20 30 


29 


17 45 


18 1 


18 18 


18 37 


18 48 


19 1 


19 17 


19 35 


19 44 


19 54 


20 5 


2017 


20 32 


30 


17 45 


18 2 


18 19 


18 38 


18 49 


19 2 


1918 


19 36 


19 45 


19 55 


20 6 


2019 


20 34 


Dec. 1 


17 46 


18 2 


18 19 


18 39 


18 50 


19 3 


19 19 


19 38 


19 47 


19 57 


20 8 


20 21 


20 36 


2 


17 46 


18 3 


18 20 


18 40 


18 51 


19 4 


19 20 


19 39 


19 48 


19 58 


2010 


20 23 


20 38 


3 


17 47 


18 3 


18 21 


18 41 


18 52 


19 5 


19 21 


19 40 


19 49 


20 0 


20 11 


20 26 


20 40 


4 


17 47 


18 4 


18 21 


18 41 


18 53 


19 6 


19 22 


19 41 


19 51 


20 1 


2013 


20 26 


20 42 


5 


17 47 


18 4 


18 22 


1£42 


18 54 


19 7 


19 23 


19 43 


19 52 


20 2 


2014 


20 28 


20 44 


6 


17 48 


18 5 


18 22 


18 43 


16 55 


19 8 


19 24 


19 44 


19 53 


20 4 


2016 


20 29 


20 46 


7 


17 48 


18 5 


18 23 


18 44 


18 55 


19 9 


19 25 


19 45 


19 54 


20 5 


2017 


20 31 


20 47 


8 


17 49 


18 6 


18 24 


18 44 


18 56 


19 10 


19 26 


19 46 


19 56 


20 6 


20 18 


20 32 


20 49 


9 


17 49 


18 6 


18 24 


18 45 


18 57 


19 11 


19 27 


19 47 


19 57 


20 7 


20 20 


20 34 


20 50 


10 


17 50 


18 7 


18 25 


18 46 


18 58. 


19 12 


19 28 


19 48 


19 58 


20 9 


20 21 


20 35 


20 52 


11 


17 50 


18 7 


18 25 


18 46 


18 58 


19 12 


19 29 


19 49 


19 59 


2010 


20 22 


20 36 


20 53 


12 


17 51 


18 8 


18 26 


18 47 


18 59 


19 13 


19 30 


19 50 


20 Q 


2011 


20 23 


20 38 


20 55 


13 


17 51 


18 8 


18 27 


18 48 


19 0 


19 14 


19 31 


19 51 


20 1 


20 12 


20 24 


20 39 


20 56 


14 


17 52 


18 9 


18 27 


18 48 


19 1 


1915 


19 31 


19 52 


20 2 


2013 


20 25 


20 40 


20 57 


15 


17 52 


18 9 


18 28 


18 49 


19 1 


1915 


19 32 


19 53 


20 3 


2013 


20 26 


20 41 


20 58 


16 


17 52 


18 10 


18 28 


18 50 


19 2 


19 16 


19 33 


19 53 


20 3 


20 14 


20 27, 


20 42 


20 59 


17 


17 53 


18 10 


18 29 


18 50 


19 2 


19 17 


19 33 


19 64 


20 4 


2015 


20 28 


20 43 


21 0 


18 


17 53 


18 11 


18 29 


18 51 


19 3 


19 17 


19 34 


19 55 


20 5 


20 16 


20 29 


20 43 


21 1 


19 


17 54 


18 11 


18 30 


18 51 


19 4 


19 18 


19 35. 


19 65 


20 5 


2016 


20 29 


20 44 


21 2 


OA 


1 1 K.A 

17 04 


iq in 

lo 12 


1 Q OA 

lo oU 


io CO 
io OA 


Lv 4 


lv lo 


TO OK. 
IV OQ 


1A Kfi 

iy oo 


oa tt 
ZD 0 


OA 1 7 
17 


OA OA 


OA A K 

A) 40 




21 


17 55 


1812 


18 31 


16 52 


19 5 


19 19 


19 36 


19 56 


20 6 


2013 


20 30 


20 45 


21 3 


22 


17 55 


18 13 


18 31 


18 53 


19 5 


19 19 


19 36 


19 57 


20 7 


2018 


20 31 


20 46 


21 3 


23 


17 56 


18 13 


18 32 


18 53 


19 6 


19 20 


19 37 


19 57 


20 7 


2018 


20 31 


20 46 


21 4 


24 


17 57 


18 14 


18 32 


18 54 


19 6 


19 20 


19 37 


19 58 


20 8 


2019 


20 31 


20 46 


21 4 


25 


17 57 


18 14 


18 33 


18 54 


19 6 


19 21 


19 37 


19 58 


20 8 


2019 


20 32 


20 46 


21 4 


26 


17 57 


18 15 


18 33 


18 54 


19 7 


19 21 


19 38 


19 58 


20 8 


2019 


20 32 


20 47 


21 4 


27 


17 58 


18 15 


18 34 


18 55 


19 7 


19 21 


19 38 


19 58 


20 8 


2019 


20 32 


20 47 


21 4 


2S 


17 58 


1816 


18 34 


18 55 


19 7 


19 21 


19 38 


19 59 


20 8 


2019 


20 32 


20 47 


21 4 


29 


17 59 


18 16 


18 34 


18 56 


19 8 


19 22 


19 38 


19 59 


20 8 


20 20 


20 32 


20 46 


21 4 


30 


17 59 


18 17 


18 35 


18 56 


19 8 


19 22 


19 38 


19 59 


20 8 


2019 


20 32 


20 46 


21 3 


31 


18 0 


18 17 


18 35 


18 56 


19 8 


19 22 


19 38 


19 59 


20 8 


2019 


20 32 


20 46 


21 3 



Digitized by Google 



tain < 
)tain 
be stf 
3 the i 
inset 

0° 

h m 
5 49 
5 49 
5 49 
5 49 
5 50 

5 50 
5 50 
5 50 
5 51 
5 51 

5 51 
5 52 
5 52 
5 52 
5 53 

5 53 
5 54 
5 54 
5 54 

5 55 

5 55 
5 56 
5 56 
5 57 
5 57 

5 58 
5 58 
5 58 
5 59 

5 59 

6 0 
6 0 
6 0 
6 1 
6 2 

6 2 

6 3 

6 3 

6 4 

6 4 

6 5 

6 5 

6 6 

6 6 

6 7 

6 7 



TABLE VI. 



131 



GNOMICAL MEAN TIME OF SUNSET (SUN'S UPPER LIMB), 
MERIDIAN OF GREENWICH, 1920. 

vil time, write P. M. after the astronomical time. 

;he standard time at any station, increase the local time by the number of 
ion is west of the standard meridian, or decrease the local time by the number 
tation is east of the standard meridian. 
q southern latitudes see page 132. 
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TABLE VII. 



SUNRISE AND SUNSET FOR SOUTHERN LATITUDES, 1920. 

In the case of a southern latitude the time of sunrise or sunset is taken from Table VI 
with the corresponding nortnern latitude, not f6r the given date but for a date about six months 
earlier or later, which is to be found in the following table. The time taken from Table VI, 
whether of sunrise Or of sunset, must be corrected by the quantity given in Table VII on the 
same line with the given date. 

Example. — May 10, 1920, civil date, in latitude -38 d , required the time of sunrise and sunset. 

The astronomical date is May 9 for-Bunrise and May 10 for sunset; Table VII gives November 
11 and 12 as the corresponding dates, northern latitude, while the correction is +12 m in each case. 

Suoriaft. 
d h m 
. Nov. 11 18 37 
' . May 9 +12 

. May 9 18 49 May 10 5 3 

. May 10 6 49 A.M. May 10 5 3 P. M, 4 



Table VI, Lat. +38° 
Table VII . 



Sunset, 
d h m 
Nov. 12 4 51 
May 10 + 12 



Local astronomical mean time 
Civil time . . 







Given 
Date. 




Corre- 
sponding 

Date, 
Northern 
Latitude, 



Sept.14 
15 
16 
17 
18 

19 
20 
21 

22 
23 

24 
25 
26 
27 
29 

30 

Oct. 1 
2 
3 
4 

5 
6 
7 
8 
9 

9 

10 
11 
12 
13 

14 
15 
16 
17 
18 

19 



Correc- 
tion. 



+14 
14 
15 
15 
15 

+15 
15 
15 
15 
15 

+15 
15 
15 
15 
16 

+16 
16 
16 
16 
16 

+16 
16 
16 
15 
15 

+15 
15 
15 
15 
15 

+ 15 
15 
15 
15 
15 

+15 



Given 
Date. 



Apr. 17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
30 

May 1 

2 
3 
4 
5 
6 

7 
8 
9 

10 
11 

12 
13 
14 
15 
16 

17 
18 
19 
20 
21 

22 



Corre- 
sponding 

Date, 
Northern 
Latitude. 



Oct. 20 
21 

22 
23 
24 

25 
26 
27 
28 
29 

30 
31 

Nov. 1 
2 
3 
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5 
6 
7 
8 

9 

10 
11 
12 
13 

14 
15 
16 
16 
17 

18 
19 
20 
21 
22 



Correc- 
tion. 



m 
+15 
15 
15 
14 
14 

+14 
14 
14 
14 
14 

+14 
14 
14 
13 
13 

+13 
13 
13 
13 
13 

+12 
12 
12 
12 
12 

+12 
11 
11 
11 
11 

+ 11 
11 
10 
10 
10 

+10 
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TABLE VII. m 



SUNRISE AND SUNSET FOR SOUTHERN LATITUDES, 1920. 
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TABLE VIII. 



LOCAL ASTRONOMICAL MEAN TIME OF MOONRISB (MOON'S UPPER LIMB), 
MERIDIAN OF GREENWICH, 1920. 

To obtain civil time, write P. M. after the astronomical time if it is less than twelve hours; 
if greater than twelve hours, subtract twelve hours from it, mark the result A. M., and add one 
to the day. 

To obtain standard time, see directions on page 116. 
, For other longitudes and for southern latitudes see page 150. 
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2124 


21 21 


26 


22 52 


22 45 


212 <36 


22 27 


22 22 


22 16 


22 9 


22 0 


21 56 


2152 


2148 


21 42 


21 37 


27 


23 44 


23 34 


23 22 


23 9 


23 1 


22 53 


22 43 


22 31 


22 25 


22 19 


22 12 


22 5 


21 56 


28 








23 56 


23 46 


23 35 


23 23 


23 7 


23 0 


2i 52 


22 44 


22 34 


22 22 


29 


0 40 


0 26 


0 12 










23 52 


23 44 


23 35 


23 24 


23 12 


22 58 


30 


1 38 


1 22 


1 6 


048 


0 37 


0 24 


010 




23 49 


31 


2 38 


2 22 


2 5 


1 46 


1 34 


121 


1 6 


0 47 


6 38 


0 28 


017 


0 4 




Feb. 1 


3 38 


3 23 


3 7 


248 


2 37 


2 25 


210 


152 


143 


134 


123 


111 


056 


2 


438 


4 25 


4 10 


3 54 


3 44 


3 33 


3 20 


3 5 


2 57 


2 49 


2 40 


2 29 


2 17 


; 3 


5 36 


5 25 


5 13 


5 0 


4 53 


444 


4 34 


4 22 


416 


4 9 


4 2 


354 


345 


4 


630 


6 22 


1614 


6 5 


6 0 


554 


5 47 


5 39 


5 35 


530 


5 26 


5 21 


515 


5 


7 21 


717 


7 13 


7 .8 


7 6 


7 3 


6 59 


6 55 


6 58 


650 


6 48 


646 


6 43 


6 


810 


810 


8 9 


8-9 


8 9 


8 9 


8 9 


8 8 


8 8 


8 8 


8 8 


8 8 


8 8 


7 


8 57 


9 0 


9 4 


9 8 


910 


913 


9 16 


919 


9 21 


9 23 


9 25 


928 


930 


8 


9 43 


950 


9 57 


10 5 


10 9 


10 14 


10 21 


10 28 


10 32 


10 35 


10 40 


10 44 


10 50 


9 


10 29 


10 38 


10 49 


11 0 


11 7 


11 15 


11 24 


11 34 


1140 


11 45 


11 52 


1158 


12 6 


10 


11 15 


11 28 


1140 


11 54 


12 3 


12 13 


12 24 


12 38 


12 45 


12 52 


13 0 


1310 


13 20 


11 


12 2 


12 16 


12 30 


12 48 


12 58 


13 9 


13 22 


13 39 


13 47 


13 55 


14 5 


1416 


14 29 


12, 


12 49 


13 4 


13 20 


13 39 


13 50 


14 3 


14 17 


14 35 


14 44 


14 54 


15 4 


15 17 


15 31 


13 


13 37 


13 53 


14 10 


14 29 


14 40 


14 53 


15 8 


15 27 


1536 


1446 

i 


15 57 


16 10 


16 25 


14 


14 26 


14 41 


14 57 


1&16 


15 27 


15 40 


15 55 


16 13 


1622 


16 31 


16 42 


16 54 


17 9 


15 


15 14 


15 28 


15 43 


16 1 


16 11 


16 23 


16 36 


16 53 


17 1 


17 9 


17 19 


17 30 


17 42 


16 


16 2 


16 14 


16 28 


16 43 


16 52 


17 2 


17 13 


17 28 


17 34 


17 41 


17 50 


17 59 


18 9 
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LOCAL ASTRONOMIOAL MEAN TIME OF MOONSET (MOON'S UPPER LIMB), 
MERIDIAN OF GREENWICH, 1920. 

To obtain .civil time* write P. M. after the astronomical time if it is less than twelve hours; 
if greater than twelve hours, subtract twelve hours from it, mark the result A. M., and add one 
to the day. 

To obtain standard time, see directions on page 116. 

For other longitudes and for southern latitudes see page 150. 



0° 



+10° 



+20° 



+30° 



+35° 



+40? 



+45? 



+50° 



+52° 



+54 c 



+56° 



+58 c 



h m 

13 22 

14 18 

15 18 

16 21 

17 24 

18 25 

19 23 
2018 

21 8 
2156 

22 42 

23 27 



h m 

13 33 

14 32 

15 34 

16 37 

17 39 

18 39 

19 34 

20 25 
21 12 
2156 

22 39 

23 21 



012 
058 

144 
2 31 
319 
4 7 
4 56 

544 
632 
718 
8 5 
8 51 

938 
10 26 
1117 

12 10 

13 7 

14 6 



15 
16 



17 6 

18 2 

18 54 

19 44 

20 33 
2119 
22 5 

22 51 

23 38 



0 3 
046 

130 
216 
3 3 
3 52 
t 441 

5 31 

6 21 
711 
8 0 
850 

940 

10 32 

11 26 

12 23 

13 21 

14 22 

15 22 

16 22 

17 18 
1811 

19 0 

19 47 

20 31 
2114 

21 57 

22 41 

23 25 



0 25 
112 

2 1 

2 49 

3 37 



010 
0 57 

145 

2 34 

3 24 



h m 

13 44 

14 46 

15 50 

16 54 

17 56 

18 53 

19 45 

20 32 
21 16 
2157 

22 36 

23 14 
23 53 



0 33 

115 
159 

2 46 

3 35 

4 26 

518 
610 

7 3 
756 

8 49 

943 
10 39 
1136 

12 36 

13 37 

14 39 

15 39 

16 27 

17 31 

18 20 

19 6 

19 49 

20 30 

21 9 
2149 

22 29 

23 U 
23 55 



040 

128 
218 
3 9 



h m 
13 57 

15 3 

16 9 

17 14. 

18 14 

19 9 

19 58 

20 41 
2120 
2157 

22 32 

23 6 
23 42 



h m 

14 4 

15 12 

16 20 

17 25 

18 25 

1919 
20 5 

20 46 

21 23 

21 57 

22 29 

23 2 
23 35 



019 

058 
141 
2 27 
316 

4 8 

5 2 
5 57 
654 

7 51 

8 48 

946 
10 46 
1148 

12 51 

13 55 

14 58 

15 58 

16 55 

17 46 

18 31 

19 13 

19 51 

20 28 

21 3 

21 39 

2216 

22 55 

23 37 



0 10 

048 
130 
215 
3 4 
3 57 

453 
550 
648 
748 
8 47 

948 

10 51 

11 54 

13 0 

14 5 

15 9 
1610 
17 5 

17 54 

18 37 

1917 

19 52 

20 27 

21 0 
2134 

22 9 

22 46 

23 26 



h m 

14 13 

15 23 

16 32 

17 38 

18 38 

19 29 
2014 

20 52 

21 26 

21 57 

22 27 

22 57 

23 28 



0 21 

1 9 

2 0 
2 53 



0 1 

0 37 
1 17 
2 2 

2 52 

3 45 

442 
542 
642 
744 
8 47 

950 
10 56 
12 2 
1310 

14 17 

15 22 

16 22 

17 16 

18 3 

18 45 

19 21 

19 54 

20 25 

20 56 

21 27 

22 0 

22 36 

23 15 
23 57 



h m 

14 23 

15 36 

16 48 

17 54 

18 52 

19 42 

20 23 

20 58 

21 29 

21 57 

22 24 

22 51 
2319 

23 50 



024 

1 3 
147 

2 36 

3 31 

430 

5 32 

6 35 
740 
846 

9 53 
11 1 
1211 

13 22 

14 31 

15 37 

16 37 

17 30 
1815 

18 53 

19 26 

19 56 

20 24 
20 52 
2120 

2150 

22 23 

23 0 
23 42 



h m 

14 35 

15 52 

17 6 

18 13 
1910 

19 57 

20 35 

21 6 
2133 
2157 

22 20 

22 44 

23 9 
23 36 



0 8 
045 
128 
2 18 
314 

415 

5 20 

6 27 

7 35 
845 

956 

11 8 

12 22 

13 36 

14 48 

15 56 

16 56 

17 47 

18 28 

19 3 

19 32 

19 58 

20 22 
20 46 
21 11 

2138 
22 9 

22 44 

23 24 



010 

058 
149 

2 43 



h m 

14 41 

15 59 
1714 

18 22 

19 19 

20 4 
20 40 
2110 
2134 
2157 

2219 

22 40 

23 4 
23 30 



0 1 

036 
119 

2 9 

3 5 

4 8 
514 

6 23 

7 33 
844 

9 57 
11 11 

12 27 

13 42 

14 56 

16 5 

17 5 

17 54 

18 34 

19 7 

19 34 

19 59 

20 22 

20 44 

21 7 

2133 

22 2 

22 36 

23 16 



h m 
14 47 

16 7 

17 24 

18 32 

19 28 

2012 

20 46 
21 13 

21 36 

21 57 

2217 

22 37 

22 59 

23 23 
23 52 



h m 
14 54 

16 16 

17 35 

18 43 

19 38 

20 21 

20 52 
21 18 

21 38 
2157 

22 15 
22 33 

22 53 

23 16 
23 43 



0 27 

1 9 
159 

2 56 

4 0 

5 8 
618 
730 
844 

9 59 
11 15 

12 32 

13 50 
15 5 

1615 

17 14 

18 3 

18 41 
1912 

19 38 

20 0 
20 21 

20 41 

21 3 

21 27 
2154 

22 27 

23 6 
23 52 



016 
0 57 
148 
246 

3 51 
5 1 
614 

7 28 

8 43 

10 0 
11 19 

12 38 

13 58 

15 16 

16 26 

17 25 

18 13 

18 49 
1918 

19 41 

20 1 
20 20 
20 38 
20 58 

2120 
2146 
22 16 

22 55 

23 41 



h m 

15 2 

16 26 

17 47 

18 56 

19 50 

20 30 

21 0 
21 22 

21 41 
2157 

22 13 
22 29 

22 46 

23 7 
23 32 



0 4 
044 
135 
234 

3 41 

4 53 
6 8 
725 
843 

10 2 

11 23 

12 45 

14 8 

15 27 

16 39 

17 38 

18 24 

18 58 

19 24 

19 44 

20 2 
2019 
20 35 

20 52 

2112 

21 36 

22 5 

22 42 

23 28 



045 
136 

2 32 



030 
122 
2 19 



011 

1 4 

2 3 



0 2 
0 56 
155 



046 
147 



0 36 
138 



0 23 
127 
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LOCAL ASTRONOMICAL MEAN TIME OF M00NRI8E QIOOW& UPPER LIMB), 
MERIDIAN OF GREENWICH, 

To obtain civil time, write P. M. after the astronomical time if it is leas than twelve hours; 
if greater than twelve hours, subtract twelve hours from it, mark the result A. M., and add one 

to the day. 

To obtain standard time, see directions on page 116. 

For other longitudes and for southern latitudes see page 150. 



\llt 

I>at»Nv 


0° 


+10° 


+20° 


+30° 




+40° 


+45° 


+50° 


+52° 


+54 Q 


+56° 


+58° 


+60° 


Feb. 16 
17 
18 
19 
20 


h m 
16 2 

16 50 

17 37 

18 24 

19 12 


h m 

16 14 

17 0 

17 44 

18 28 
1912 


h m 

16 28 

17 10 

17 52 

18 32 

19 13 


h m 

16 43 

17 23 

18 0 
18 37 
1913 


h m 

16 52 

17 30 

18 5 
18 40 
1914 


h m 
17 2 

17 37 
1811 

18 43 

19 14 


h m 
17 13 

17 47 

18 17 
18 46 
1914 


h m 
17 28 

17 58 

18 25 
18 50 
1915 


h m 

17 34 

18 3 
18 29 
18 52 
1915 


• h m 

17 41 

18 9 
18 32 
18 54 
1915 


h m 

17 50 

18 15 
18 37 
18 58 
1915 


h m 

17 59 

18 22 
18 4® 
18 59 
1916 


h m 
18 9 

18 30 

18 47 

19 2 
1916 i 


21 
22 
23 
24 
25 


20 0 
20 50 
2142 

22 36 

23 32 


19 57 

20 43 
2132 

22 23 

23 18 


19 54 

20 36 
2121 
2210 
23 2 


19 50 

20 28 
2110 
2155 
22 44 


19 49 

20 24 

21 2 
2146 

22 34 


19 46 
2019 

20 55 

21 36 

22 22 


19 43 

2013 

20 46 

21 24 

22 9 


19 40 

20 6 

20 35 
21 10 
2152 


19 38 

20 3 

20 30 

21 4 
2144 


19 36 

20 0 
20 25, 
20 57 
2135 


19 34 

19 55 
2019 

20 48 
2126 


19 32 

19 51 
2012 

20 39 
21 14 


19 30 1 

19 46 

20 5 

20 29 

21 2 


26 
27 


"0 30 


^015 


23 58 


23 39 


23 28 


23 15 


23 0 


22 42 

23 42 


22 33 

23 33 


22 24 

23 23 


2213 
2312. 


22 0 

23 0 


2146 
22 46 


28 
29 

Mar. 1 


129 

2 28 

3 24 


114 
213 
312 


0 58 

1 58 

2 59 


038 
141 
2 45 


028 
131 
2 36 


015 
119 
227 


0 0 

1 6 
216 


0 49 
2 2 


0 41 
155 


0 33 
148 


023 
140 


012 
131 


23 59 

"i 21 


2 
3 
4 
5 
6 


418 
510 

5 59 

6 47 

7 34 


4 9 

5 4 

5 57 

6 48 

7 39 


4 0 
4 58 
555 
650 
744 


349 

4 52 

5 53 
652 
750 


< 342 

4 48 

5 51 

6 53 
754 


335 
443 
5 49 
654 
758 


3 27 

4 33 

5 48 
656 
8 2 


317 
432 
546 
6 58 
8 8 


312 
429 
5 45 
658 
810 


3 7 

4 26 
544 
6 59 
813 


3 1 

4 22 
542 
7 0 
816 


2 55 
419 
541 
7 1 
820 


2 48 

4 14 

5 39 

7 3 

8 24 


7 
8 
9 
10 
11 


8 21 

9 7 
954 

10 42 
1130 


8 29 
918 
10 7 
10 56 
1145 


8 37 
930 
10 21 
11 12 
12 1 


8 47 
942 
10 37 
1130 
12 20 


8 53 
950 
10 46 
1140 
12 31 


859 
9 59 
10 57 
1152 
12 44 


9 7 

10 9 

11 9 

12 6 
12 59 


916 

10 22 

11 25 

12 23 

13 17 


920 
10 28 
1132 

12 32 

13 26 


9 25 
10 34 
1140 

12 41 

13 36 


930 

10 41 

11 48 

12 51 

13 46 


9 36 
10 49 
1159 
13 3 
13 59 


9 43 
10 59 

12 10 

13 16 

14 14 


12 
13- 
14 
15 
16 


12 18 

13 6 

13 54 

14 41 

15 28 


12 33 

13 20 

14 7 

14 52 

15 37 


12 49 

13 36 

14 21 

15 4 
15 46 


13 8 

13 54 

14 37 

15 17 
15 56 


13 19 

14 4 

14 47 

15 25 

16 2 


13 32 
1416 

14 57 

15 34 

16 8 


13 47 

14 30 

15 9 

15 44 

16 16 


14 5 

14 48 

15 24 

15 56 

16 25 


14 14 

14 56 

15 31 

16 2 
16 29 


14 24 

15 4 

15 39 

16 8 
16 34 


14 34 
1515 

15 48 

16 15 
16 39 


14 47 

15 26 

15 58 

16 23 
16 44 


15 1 

15 39 

16 9 
16 32 
16 51 


17 
18 
19 

20 
21 


1616 
17 3 

17 52 

18 42 

19 35 


16 21 

17 5 

17 50 

18 37 

19 26 


16 26 

17 7 

17 49 

18 32 
1917 


16 33 

17 10 

17 47 

18 25 

19 7 


16 36 

17 11 

17 46 

18 22 

19 1 


16 41 

17 12 

17 44 

18 18 
18 54 


16 46 

17 14 

17 43 

18 14 
18 47 


16 51 

17 16 

17 41 

18 8 
18 38 


16 54 

17 17 

17 41 

18 6 
18 33: 


16 56 
1718 

17 40 

18 3 
18 28 


17 0 
1719 

17 39 

18 0 
18 24 


17 3 
17 21 
17 38 
17 56 
1818 


17 7 
17 22 
17 37 

17 53 

18 11 


22 
23 
24 
25 
26 


20 30 
2127 

22 26 

23 25 


2018 
21 13 

22 10 

23 9 


20 6 
20 58 
2154 

22 53 

23 53 


19 52 

20 42 
2136. 

22 34 

23 35 


19 44 

20 32 
2125 

22 23 

23 25 


19 35 

20 21 

21 12 

22 10 

23 13 


19 24 

20 8 
20 58 
2155 
22 59 


19 11 

19 52 

20 40 

21 37 

22 42 


19 5 

19 44 

20 32 
2128 
22 34 


18 59 

19 36 

20 22 
2119 
22 25 


18 52 

19 27 
2012 
21 8 
2215 


18 44 
1917 
20 0 
20 56 
22 3 


18 34 

19 5 

19 46 

20 41 

21 50 


27 
28 
29 
30 
31 


0 23 
119 
212 
3 4 

3 52 


0 & 


23 52 


23 45 


23 38 


23 29 


23 20 


23 9 


1 6 

2 3 
2 57 
349 


0 53 
152 
250 
346 


038 
140 

242 
3 42 


0 29 
133 

2 37 

3 39 


019 
125 

2 32 

3 37 


0 7 
116 

225 
3 34 


1 5 
218 
330 


1 0 
214 
328 


.0 54 
211 
327 


0 47 

2 6 

3 25 


040 
2 2 
322 


0 32 

1 56 

3 20 


Apr. 1 
2 


440 
5 27 


440 
530 


440 
534 


4 41 

538 


4 41 

541. 


4 41 
544 


441 
547 


4 41 

5 51 


441 
5 53 


4 42 

555 


442 
5 57 


442 

.5 59 


4 42 
6 2 
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LOCAL ASTRONOMICAL > MEAN TIME OF MOONSET (MOON'S UPPER LIMB), 
* MERIDIAN OF GREENWICH, 1920. 

To obtain ciVil time, write P. M. after the astronomical time if it is lees than twelve hours; 
if greater than twelve hours, subtract twelve hours from it, mark the result A. M., and add one 
to the day. 

To obtain standard time, see directions on page 116. 

For other longitudes and for southern latitudes see page 150. 



Lat. 



Feb. 16 
17 
18 

k 20 

21 
22 
23 
24 
25 



; I 



Mar. 



27 
28 
29 
1 

2 
3 
4 
5 
6 

7 
8 
9 

10 
11 

12 
13 
14 
15 
16 



17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
30 
31 

Apr. 1 
2 



h m 

3 37 

4 25 

5 13 

6 0 

6 47 

7 35 

8 24 

9 14 

10 7 

11 2 

12 0 

12 58 

13 57 

14 55 

15 50 

16 43 

17 33 

18 22 

19 10 

19 56 

20 43 

21 30 

22 17 

23 5 
23 53 



0 41 

1 29 

2 16 

3 4 

3 51 

4 38 

5 26 

6 16 

7 7 

8 1 
S57 

9 55 

10 54 

11 53 

12 50 

13 45 

14 37 

15 27 

16 15 

17 2 
17 49 



+ 10° 



h m 

3 24 

4 14 

5 4 

5 54 

6 45 

7 36 

8 28 

9 23 

10 19 

11 16 

12 15 

13 14 

14 12 

15 8 

16 0 

16 50 

17 37 

18 22 

19 6 

19 50 

20 34 

21 18 

22 4 

22 50 

23 38 



0 26 

1 15 

2 4 

2 54 

3 44 

4 35 

5 26 

6 19 

7 14 

8 11 

9 10 

10 9 

11 9 

12 8 

13 3 

13 56 

14 45 

15 32 

16 17 

17 1 



17 44 17 



+20° 



h m 

3 9 

4 2 

4 55 

5 48 

6 43 

7 38 

8 34 

9 32 

10 31 

11 31 

12 31 

13 31 

14 28 

15 22 

16 12 

16 58 

17 41 

18 23 

19 3 

19 43 

20 24 

21 6 

21 49 

22 34 

23 21 



0 10 

1 0 
151 

244 

3 37 

4 31 

5 26 

6 23 

7 22 

8 22 

9 23 

10 25 

11 26 

12 24 

13 18 

14 8 

14 54 

15 37 

16 19 



16 59 



+30° 



+35° 



h m 

2 53 

3 48 

4 44 

5 42 

6 40 

7 39 

8 40 

9 42 

10 44 

11 48 

12 50 

13 50 

14 46 

15 37 

16 24 

17 6 

17 46 

18 23 

18 59 

19 35 

20 12 

20 51 

21 32 

22 16 

23 2 

23 51 



0 43 

1 36 

2 32 

3 28 

4 26 

5 26 

6 27 

7 30 

8 34 

9 39 

10 43 

11 45 

12 42 

13 34 

14 21 

15 4 

15 43 

16 20 

16 56 

17 32 



+40° 



h m 

2 43 

3 40 

4 38 

5 38 

6 38 

7 40 

8 43 

9 47 

10 52 

11 57 

13 1 

14 1 

14 57 

15 46 

16 31 

17 11 

17 48 

18 23 

18 57 

19 31 

20 6 

20 43 

21 22 

22 5 

22 51 

23 40 



0 33 

1 27 

2 25 

3 24 

4 24 

5 26 

6 30 

7 35 

8 42 

9 48 

10 54 

11 56 

12 53 

13 44 

14 29 

15 10 

15 47 

16 22 

16 55 

17 29 



h m 

2 32 

3 30 

4 31 

5 33 

6 36 

7 41 

8 47 

9 54 

11 2 

12 9 

13 14 

14 14 

15 9 

15 57 

16 39 

17 17 

17 51 
IS 23 

18 51 

19 26 

19 58 

20 33 

21 11 

21 53 

22 38 

23 28 



0 21 

1 18 

2 17 

3 18 

4 21 

5 26 

6 32 

7 40 

8 50 

9 59 

11 6 

12 8 

13 5 

13 54 

14 38 

15 16 

15 51 

16 23 

16 54 

17 25 



+45° 



h m 

2 19 

3 20 

4 23 

5 28 

6 34 

7 42 

8 52 

10 2 

11 12 

12 22 

13 28 

14 29 

15 23 

16 9 

16 49 

17 23 

17 54 

18 23 

18 51 

19 20 

19 50 

20 22 

20 58 

21 38 

22 23 

23 13 



0 7 

1 6 

2 7 

3 11 

4 17 

5 26 

6 35 

7 47 

8 59 

10 11 

11 20 

12 23 

13 19 

14 7 

14 48 

15 24 

15 55 

16 24 



+50° 



h m 

2 3 

3 6 

4 13 

5 22 

6 32 

744 
8 57 

10 11 

11 25 

12 38 

13 46 

14 48 

15 40 

16 24 

17 0 

17 31 

17 58 

18 23 

18 48 

19 13 

19 40 

20 9 

20 42 

21 21 

22 5 

22 55 

23 51 



0 51 

1 56 

3 3 

4 13 

5 25 

6 39 

7 55 

9 11 

10 28 

11 37 

12 42 

13 37 

14 22 

15 0 

15 32 

16 0 



52° +54 c 



h m 
1 55 

3 0 

4 8 

5 19 

6 31 ! 

7 45 
9 0; 

10 16 
1132 
12 46 



h m 

1 47 

2 53 

4 3 

5 16 

6 30 

7 45 
9 2 

10 20 

11 38 

12 54 



13 55 14 4 

14 56 15 6 

15 48 ! 15 57 

16 31 1 16 38 

17 5 17 U 



17 35 

18 0 
18 24 

18 46 

19 10 

19 35 

20 3 

20 35 
21 12 

21 56 

22 46 

23 43 



0 45 

1 51 

3 0 

4 11 

5 25 

6 41 

7 58 

9 16 
10 33 
1146 

12 50 

13 45 

14 30 

15 6 

15 37 

16 3 



16 26 ! 16 26 



16 52 16 50 I 16 49 16 48 16 47 16 46 

17 20 17 15 I 17 12 17 9 17 6 17 3 



17 3S 

18 2 
18 24 

18 45 

19 6 

19 29 

19 56 

20 26 

21 3 

21 46 

22 37 

23 34 



0 37 

1 45 

2 56 

4 9 

5 25 

6 43 

8 2 

9 23 

10 41 

11 55 
13 0 
13 54 

p§ 

15 41 

16 5 
16 27 



+56 c 



h m 

1 38 

2 46 

3 57 
512 

6 28 

7 46 
9 5 

10 26 
1146 

13 4 

14 15 

15 17 

16 7 

16 46 

17 18 

17 42 

18 4 
18 24 

18 43 

19 2 

19 24 

19 48 

20 17 

20 52 

21 35 

22 26 

23 24 



0 29 
138 

2 51 

4 7 

5 25 

6 45 

8 7 

9 29 
10 50 

12 5 

13 11 

14 4 

14 47 

15 19 

15 46 

16 8 
16 28 



+58° 



h m 

1 27 

2 37 

3 51 

5 8 

6 27 

7 47 
9 9 

10 32 

11 54 

13 14 

14 27 

15 30 

16 19 

16 56 

17 25 

17 47 

18 6 
18 24 
18 40 

18 58 

19 17 

19 39 

20 7 

20 41 

21 23 

22 14 

23 13 



0 19 
131 

2 46 

4 4 

5 25 

6 47 

8 12 

9 37 

11 0 

12 17 

13 23 

14 16 

14 56 

15 27 

15 52 

16 11 
16 29 



+60° 



h m 
1 15 

2 27 

3 44 

5 4 

6 25 

7 48 
9 13 

10 38 

12 4 

13 27 

14 42 

15 44 

16 32 

17 7 
17 33 

17 52 

18 9 
18 24 
18 38 

18 53 

19 10 
19 30 

19 55 

20 27 

21 8 

21 59 
23 0 



0 9 

1 23 

2 41 

4 2 

5 25 

6 50 

8 17 

9 45 

11 11 

12 31 

13 38 

14 30 

15 8 
15 36 

15 58 

16 15 
16 30 

16 44 
16 59 
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TABLE VIII. 



LOCAL ASTRONOMICAL MEAN TIME OF MOONRISE (MOON'S UPPER LIMB), 
MERIDIAN OF GREENWICH, 1920. 

To obtain civil time, write P. M. after the astronomical time if it is lew than twelve hours; 
if greater than twelve hours, subtract twelve hours from it, mark the result A. M., and add one 
to the day. 

To obtain standard time, see directions on page 116. 

For other longitudes and for southern latitudes see page 150. 



'Ss v Lat 
DateX. 


0° 


+10° 


+20° 


+30° 


+35° 


-f-40° 


+45° 


+50° 


+52° 


+54° 


+56° 


+58° 


+60° 


Apr. 1 
2 
3 

4 

5 


h m 

4 40 

5 27 

6 13 

7 0 
7 47 


h m 

4 40 

5 30 

6 20 

7 9 
7 59 


h m 

4 40 

5 34 

6 27 
720 
812 


h m 
4 41 
538 

6 35 

7 31 

8 26 


h m 

4 41 

5 41 

6 40 

7 38 

8 35 


h m 

4 41 

5 44 

6 45 

7 46 

8 45 


h m 

4 41 

5 47 

6 52 
755 
856 


h m 

4 41 

5 51 

6 59 
8 6 
910 


h m 
4 41 
553 
7 3 
811 
917 


h m 
442 
555 
7 7 
817 
924 


h m 
442 
5 57 
7 11 
823 
9 32 


h m 

4 42 

5 59 

7 lfl 

8 30 

9 42 


h m 
442 

6 2 

7 91 

838 
9 52 


6 
7 
8 
9 

10 


8 34 

9 22 
10 10 
10 58 
11 46 


8 48 

9 37 
10 26 
11 13 
12 0 


9 3 
9 53 

10 42 

11 29 
1214 


9 20 

10 12 

11 1 

11 47 

12 31 


930 
10 22 
11 12 
1158 
12 41 


9 41 

10 35 

11 24 

12 10 
12 52 


9 55 

10 49 

11 40 

12 25 

13 5 


10 11 

11 7 

11 58 

12 42 

13 20 


10 19 
11 16 
12 6 

12 50 

13 28 


10 27 
1125 

12 16 

13 0 
13 36 


10 37 
11 36 

12 27 
1310 

13 45 


10 48 

11 48 

13 22 
13 56 


11 1 

12 2 

19 *vl 

13 36 

14 8 


11 
12 
13 
14 
15 


12 33 

13 19 

14 6 

14 52 

15 40 


12 45 

13 29 

14 12 

14 56 

15 40 


12 57 

13 39 

14 19 

15 0 
15 40 


13 12 

13 50 

14 27 

15 4 
15 40 


13 20 

13 57 

14 32 

15 6 
15 40 


13 30 

14 4 

14 37 

15 9 
15 41 


13 41 

14 13 

14 43 

15 12 
15 41 


13 54 

14 24 

14 50 

15 16 
15 41 


14 0 
14 28 

14 54 

15 18 
15 41 


14 7 
14 34 

14 57 

15 19 
15 41 


14 15 

14 40 

15 1 
15 21 
15 41 


14 24 

14 46 

15 6 
15 24 
15 41 


14 33 

14 54 

15 11 
15 26 
15 41 


16 
17 
18 
19 

20 


16 30 

17 22 

18 17 

19 15 
2015 


16 26 

17 15 

18 7 

19 2 

20 0 


16 23 

17 8 

17 56 

18 48 

19 44 


16 18 

16 59 

17 44 

18 32 

19 26 


16 16 

16 54 

17 36 

18 23 

19 16 


1614 

16 49 

17 28 

18 13 

19 4 


16 11 

16 43 

17 19 

18 1 
18 50 


16 7 

16 35 

17 8 

17 46 

18 33 


16 5 

16 32 

17 2 

17 39 

18 25 


16 3 
16 28 

16 57 

17 32 

18 16 


16 1 
16 24 

16 50 

17 24 

18 6 


15 59 

16 19 

16 44 

17 14 
17 55 


15 56 

16 14 
lfi ^fi 

17 4 
17 42 


21 
22 
23 
24 
25 


2116 

22 16 

23 14 

"6 9 


21 0 

22 1 

23 1 
23 58 


20 44 

21 46 

22 47 

23 47 


20 25 

21 27 

22 31 

23 34 


2014 
21 17 

22 22 

23 27 


20 2 

21 5 

22 11 

23 18 


19 47 

20 50 

21 58 
23 8 


19 29 

20 33 

21 43 

22 56 


19 20 

20 25 

21 36 

22 50 


1910 

20 16 

21 28 

22 44 


19 0 

20 5 
21 19 

22 37 

23 56 


18 48 

19 53 

21 9 

22 29 

23 50 


18 33 

19 40 

20 57 

22 20 

23 44 


26 


1 1 


0 54 


0 45 


0 36 


0 31 


0 25 


0 18 


0 9 


0 5 


0 1 


27 
28 
29 
30 


150 

2 37 

3 23 

4 9 


146 

2 36 

3 26 

4 15 


141 

2 35 

3 28 

4 21 


136 
2 34 
332 
4 28 


133 

2 34 

3 33 

4 32 


130 

2 33 

3 35 

4 36 


126 

2 32 

3 37 

4 42 


121 

2 31 

3 40 
448 


119 

2 31 

3 41 

4 51 


116 

2 30 

3 43 
454 


1 14 
2 30 
344 
458 


111 

2 29 

3 46 
5 2 


1 7 

2 28 

3 48 
5 6 


fray 1 

2 
3 

4 
5 


4 55 

5 41 

6 29 

7 16 

8 5 


5 4 
553 

6 42 

7 31 

8 20 


513 
6 4 

6 56 

7 47 

8 36 


5 23 
618 

7 12 

8 5 
8 55 


5 29 

6 26 

7 22 
815 
9 6 


5 36 

6 35 

7 32 

8 27 
918 


544 

6 46 

7 45 

8 41 

9 33 


554 
6 59 
8 1 

8 59 

9 51 


5 59 

7 5 

8 8 

9 7 
10 0 


6 4 

7 12 

8 16 
916 

1010 


6 9 

7 19 

8 25 

9 26 
10 20 


616 
7 27 
ft 3fi 
938 
10 33 


6 23 

7 37 

ft 4ft 

9 52 
10 47 


6 
7 
8 
9 
10 


853 
9 40 

10 27 
11 13 

11 58 


9 8 
954 
10 40 
.1123 
12 6 


9 24 
10 10 

10 53 

11 35 

12 15 


9 42 

10 27 

11 8 

11 47 

12 24 


953 

10 37 
11 17 

11 55 

12 30 


10 6 
10 49 
1127 
12 3 
12 36 


10 20 

11 2 

11 39 

12 13 
12 43 


10 38 
11 19 
1154 
12 24 
12 51 


10 47 
1126 
12 a 
12 30 
12 55 


10 56 
1135 
12 8 

12 36 

13 0 


11 6 

11 45 

12 16 

12 42 

13 4 


1119 
1156 
12 25 

12 50 

13 10 


11 33 

12 8 
12 36 

12 58 

13 16 


U 
12 
13 
14 
15 


12 44 

13 30 

14 18 

15 7 

16 0 


12 49 

13 32 

14 16 

15 2 
15 52 


12 54 

13 33 

14 14 

14 56 

15 42 


13 0 

13 35 

14 12 

14 50 

15 32 


13 3 

13 36 

14 10 

14 46 

15 26 


13 7 

13 38 

14 9 

14 42 

15 19 


13 11 

13 39 

14 8 

14 38 

15 11 


13 17 

13 41 

14 6 

14 32 

15 2 


13 19 

13 42 

14 5 
14 30 
14 58 


13 22 

13 43 

14 4 
14 27 
14 53 


13 24 

13 44 

14 3 
14 24 
14 48 


13 28 

13 45 

14 2 
14 20 
14 42 


13 31 

13 46 

14 1 
14 17 
14 36 


16 
17 


16 57 

17 57 


16 45 

17 43 


16 33 

17 28 


16 18 

17 11 


16 10 

17 1 


16 1 
16 50 


15 50 

16 37 


15 38 

16 21 


15 82 
1613 


15 25 

16 5 


15 18 
15 56 


1510 
15 45 


15 0 
15 33 
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LOCAL ASTRONOMICAL MEAN TIME OF MOONSET (MOON'S UPPER LIMB), 
MERIDIAN OF GREENWICH, 1920. 

To obtain civil time, write P. M. after the astronomical time if it is less than twelve hours; 
if greater tfcan twelve hours, extract twelve hours from it, mark the result A. M., and add one 
to the day. 

To obtain standard time, see directions on page 116. 

For other longitudes and for southern latitudes see page 150. 



+10 c 



+20° 



+30 c 



+35 c 



+40 e 



+45 c 



+50° 



+52° 



+54 e 



+56 c 



h m 
17 2 

17 49 

18 36 

19 22 
2010 

20 58 

21 46 

22 34 

23 22 



0 « 
055 
142 
228 

3 15 

4 4 
454 

5 48 
644 
743 

844 
9 45 

10 44 

11 41 

12 34 

13 25 

14 13 

15 0 

15 45 

16 31 

17 17 

18 4 

18 52- 

19 40 

20 28 

2116 
22 3 

22 50 

23 35 



h m 

17 1 

17 44 

18 27 

19 12 

19 57 

20 43 
2130 

22 19 

23 7 
23 56 



044 
133 
2 23 
313 

4 5 

5 0 
5 56 
656 

7 57 

8 59 
10 0 
10 58 
1153 

12 43 

13 31 

14 16 

14 59 

15 41 

16 24 

17 8 

17 52 

18 38 

19 25 
2013 

21 1 
2150 

22 38 

23 26 



020 

1 6 
152 

2 41 

3 3£ 

427 
5 25 



014 
1 3 
153 
244 

3 39 

4 37 
538 



h m 

16 59 

17 38 
1819 
19 0 

19 43 

20 28 

21 14 

22 2 

22 52 

23 42 



h a 

16 56 

17 32 

18 9 

18 47 

19 27 

2010 

20 56 
2144 

22 34 

23 26 



h m 

16 55 

17 29 

18 4 

18 40 

19 18 

20 0 

20 44 

21 33 

22 24 
2317 



033 
125 
217 

3 12 

4 7 

5 5 

6 6 

7 8 
812 

916 
10 16 
11 13 
12 5 

12 53 

13 37 

14 18 

14 58 

15 37 

16 17 

16 57 

17 39 

18 23 

19 9 

19 57 

20 45 
2135 

22 25 

23 16 



0 7 
0 59 
153 

2 48 

3 47 

4 48 

5 5& 



020 
115 
211 

3 9 

4 9 
512 
616 
7 23 
829 

9 34 
10 35 
1130 

12 20 

13 4 

13 44 

14 21 

14 57 

15 32 

16 8 

16 45 

17 24 

18 6 

18 51 

19 38 

20 27 
21 18 

22 11 

23 5 
23 59 



055 
153 

2 53 

3 55 



012 

1 9 

2 8 

3 8 

4 10 
515 
623 

7 31 

8 39 

9 45 
10 46 
1140 

12 28 

13 10 

13 48 

14 23 

14 57 

15 29 

16 3 

16 38 

17 16 

17 56 

18 40 

19 27 

2016 

21 9 

22 3 

22 58 

23 55 



0 53 
153 
255 

4 0 

5 S 
617 



h m 

16 54 

17 25 

17 57 

18 31 

19 8 

19 48 

20 32 
2120 

22 12 

23 6 



0 3 

1 2 

2 3 

3 6 

4 12 

5 20 
630 

7 41 

8 51 

9 58 

10 58 

11 51 

12 37 

13 17 

13 52 

14 25 

14 56 

15 26 

15 57 

16 30 

17 6 

17 45 

18 27 
1914 

20 4 
20 58 
2153 

22 51 

23 49 



050 
153 
258 
4 6 

516 
627 



h m 

16 52 

17 20 

17 50 

18 21 

18 55 

19 34 
2017 

21 5 
2158 

22 54 

23 53 



0 55 
159 

3 5 

4 14 

5 25 

6 38 

7 52 
9 4 

10 12 
11 13 
12 4 

12 48 

13 25 

13 58 

14 27 

14 55 

15 23 

15 51 

16 21 

16 54 

17 32 

18 13 

18 59 

19 50 

20 45 

21 42 

22 42 

23 43 



0 47 
153 

3 1 

4 12 

5 26 
640 



h m 

16 50 

17 15 

17 41 

18 9 

18 41 

19 id 

19 59 

20 47 
2140 

223a 

23 40 



h m 

16 49 

17 12 

17 36 

18 3 

18 34 

19 9 

19 51 

20 39 
2132 

22 31 

23 35 



h m 

16 48 

17 9 
17 32 

17 57 

18 26 

19 0 

19 41 

20 29 
2123 

22 23 

23 28 



h m 

16 47 

17 6 
17 27 

17 50 

18 18 

18 51 

19 31 

20 18 
21 13 

22 14 

23 21 



0 45 
153 

3 3 

4 15 
530 
6 48 

8 6 

9 21 

10 30 

11 31 

12 21 

13 1 

13 35 

14 4 
14 30 

14 54 
1518 

15 43 

1610 

16 41 

17 16 

17 55 

18 41 

19 32 

20 29 
2128 

22 31 

23 36 



0 43 
153 

3 5 

4 20 

538 
655 



0 41 
150 
3 2 

416 

5 33 

6 52 
812 
9 29 

10 39 

11 39 

12 28 

13 8 

13 40 

14 7 
14 31 

14 54 

15 16 

15 40 

16 5 

16 34 

17 8 

17 47 

18 33 

19 24 

20 21 

21 22 

22 26 

23 33 



0 42 
153 
3; 7 
424 

5 43 
7 3 



0 36 
147 
3 1 

417 

5 36 

6 57 
8 19 
937 

10 48 

11 48 

12 36 

13 14 

13 45 

1410 

14 33 

14 54 

15 14 

15 36 

16 0 

16 27 

17 0 

17 38 

18 23 

19 15 
2013 
21 15 

22 21 

23 29 



0 40 
153 
3 9 
428 

5 49 
710 



0 31 
144 

3 0 

4 18 
540 
7 3 
827 
9 47 

10 59 
1159 

12 46 

13 22 

13 50 

1414 

14 34 

14 53 

15 12 
15 31 

15 54 

16 19 

16 50 

17 27 

18 12 

19 4 

20 3 

21 7 

22 15 

23 25 



0 38 
153 

3 11 

4 33 

556 
7 19 
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TABLE VIII. 



LOOAX ASTRONOMICAL MEAN TIME OF MOONRISB (MOON'S UPPBE LIMB), 
MERIDIAN OF GREENWICH, im 

To obtain civiLtime, write P. M. after the astronomical time if it is lets than twelve hours; 
if greater the^ twelve hours* subtract twelve touts from it, nark th# result A. M., and add one 

to the day. 

To obtain standard time, see directions on page 116. 

For other longitudes and for southern latitudes see page 150. 





no 


j 1AO 
+10 




+oO 


+oo 


+40 


+45? 


+00 


i coo 
+5x 


+54? 


+56° 


+58° 


+60° 


Ma!y 17 
18 
19 
20 
21 


h m 

17 57 
il8 59 

20 2 

21 3 

22 2 


h m 

17 43 

18 44 

19 47 

20 50 
2150 


1?28 

18 28 

19 $1 

20 34 
2138 


h m 

17 11 

18 9 

19 12 
2017 
2124 


h m 

17 1 
17 58 

19 1 

20 8 
21 15 


h m 

16 50 

17 46 

18 49 

19 56 
21 6 


h m 

16 37 

17 31 

18 34 

19 43 

20 55 


h m 

16 21 

17 13 

18 16 

19 27 

20 41 


h m 

1613 

17 5 

18 8 

19 19 

20 35 


h m 

16 5 

16 56 

17 58 
1910 
20 28 


h m 

15 56 

16 45 

17 47 

19 0 

20 20 


h m 

15 45 

16 33 

17 35 

18 50 
2012 


h m 

15 33 

16 19 

17 21 

18 37 
20 2 


22 
23 

« 24 
: 25 
.26 


22 56 

23 47 


22 48 

23 42 


22 38 

23 36 


22 26 

23 30 


22 22 

23 26 


2215 
23 22 


22 8 

23 17 


2157 
23 11 


2152 
23 8 


2147 
23 5 


21 42 
23 1 


2136 
22 58 


2128 
22 54 


0 36 
122 


034 
124 


0 32 
125 


029 

. 127 


0 28 
128 


0 26 
129 


0 24 
130 


0 22 
132 


0 21 
133 


020 
13& 


019 

; 134 


018 
135 


016 
137 


. 27 
28 

, • 29 
30 
31 


2 8 

2 53. 

3 39 

4 25 
513 


212 
3 1 
349 
438 
527 


217 

3 9 

4 0 
451 
542 


222 

3 18 

4 13 

5 7 

6 0 


226 
3 24 
420 
516 
610 


2 30. 
330 

4 29 

5 26 

6 22 


234 

3 37 

4 39 
538 
635 


240 

3 46, 

4 50 

5 53 

6 52 


2 42 
350 
t 4 56 

6 0 

7 0 


2 45, 

3 54 

i 5, 2 
:6 8 
7 9 


248 
•4 0 
5 9 
6161 
7 19 


2 51 
4 5 
517 

6 26 

7 30 


255 
411 

5 26 

6 37 
744 


June 1 
2 
3 
4 

. 5 


6 1 

6 49 

7 36 

8 24 
910 


j. 6 16 
7 4 
7 51 
837 
9 21, 


632 

7 20 

8 7 

8 51 

9 33 


650 
7 39 
825 
9 7 
9 47 


7 2 
750 

8 35 
917 
955 


714 

8 2 

8 47 

9 27 
10 4 


729 

8 17 

9 1 
940 

10 14 


7 47 

836 
9 18 
955 
10 27 


7 55 

8 44 

9 26 
10 2 
10 33 


8 5 

8 54 

9 35 
10 10 
10 40 


816 
9 4 
9 45 
10 19 
10 47 


8 28 
917 

9 57 
10 29 
10 55 


842 
9 31 
10 10 

10 40 

11 4 


6 

■ 7: 

; 8 

9 

10 


9 55 

10 40 

11 24 

12 10 
12 57 


10 4 

10 46 

11 27 

12 10 
12 54 


1018 

10 52 

11 30 

12 9 
12 50 


10 24 

10 59 

11 34 

12 9 
12 45 


10 30 

11 4 

11 36 

12 9 
12 43 


10 37 

11 8 

11 38 

12 8 
12 4Q 


10 45 
11 14 

11 41 

12 8 
12 37 


10 55 
1120 

11 44 

12 8 
12 33 


11 0 
11 23 

11 46 

12 8 
12 31 


11 4 
11 27 

11 47 

12 8 
12 29 


11 9 
1130 

11 49 

12 8 
12 27 


11 16 
1134 

11 51 

12 8 
12 25 


11 23 
11 39 

11 53 

12 7 
12 22 


11 

- 12 
13 
14 
15 


13 47 

14 40 

15 37 

16 38 

17 41 


13 40 

14 30 

15 24 

16 24 

17 26 


13 32 

14 19 

15 11 

16 8 

17 10 


13 24 

14 7 

14 55 

15 50 

16 51 


1319 
14 0 

14 46 

15 39 

16 40 


13 14 

13 52 

14 36 

15 28 

16 27 


13 8 

13 43 

14 24 

15 13 

16 12 


13 O 

13 31 

14 10 

14 56 

15 54 


12 56 

13 26 
.14 3 
1448. 
15 45 


12 53 

13 20 

13 55 

14 40 

15 36 


12 48 

13 14 

13 47 

14 29 

15 25 


12 44 

13 7 

13 38 

14 18 

15 13 


12 39 

13 0 

13 27 

14 5 
14 58 


16 
17 
18 
19 
20 


18 45 

19 46 

20 45 
2139 
22 30 


18 30 

19 34 

20 35 

21 32 

22 27 


18 14 

19 20. 

20 24 

21 25 

22 24 


17 56 

19 4 

20 12 
21 17 
22 20 


17 46 

18 55 
20 4 
2112 
22 17 


,17 34 

18 44 

19 56 
21 7 
2214 


17 19 

18 32 

19 46 
21 0 
2211 


17 2 

18 17 

19 35 

20 52 
22 8 


16 54 

18 10 

19 30 

20 49 

.22 6 


16 44 

18 2 

19 24 

20 45 
22 4 


16 34 

17 53 

19 17 

20 41 
22 2 


16 22 

17 43 

19 10 

20 36 
22 0 


16 9 

17 32 

19 1 

20 30 

21 57 


21 
22 
23 
24 

- 25. 


2319 


23 19 


2319 


23 19 


2319 


23 20 


23 20 


23 20 


23 20 


23 20 


23 20 


23 21 


23 21 


0 6 
0 51 
137 


0 9 
058 
147 


0 13 

1 5 
1 57 


017 
113 
% 8 


0 20 
118 
215 


0 22 
123 
2 23 


0 26 
130 
2 32 


030 
137 
, 2 43 


0 32 
141 
2 48 


034 
145 
2 53 


0 36 
149 

3 0. 


038 
154 
3 6 


0 41 
159 
314 


26 
27 
, 28 
29 
30 


2 23 
310 
358 

4 46 

5 34 


2 35 

3 24 
413 
5 1 
5 49 


2 48. 

3 39 
428 
517 
6 4 


3 2 
355 

4 47 
536 
6 23 


311 

4 5 
458 

5 47 
634 


3 21 
416 
510 
6 0 
6.46 


3 32 
430 

5 24 

6 15 

7 4) 


346 
446 
542 
633 
; 718 


352 
4 54 
550 
6 41 

,7 26 


359 
,5 2 
6 O 
6 51 
. 7 35 


4 8 
512 

6 10 

7 2 
746 


417 

5 23 
622 
7 14 

.7 58 


4 27 
535 
636 
729 
811 


July 1 

% 


6 21 

7 8 


635 
7 20 


650 
733 


7 6 
7 47 


7 ML 
756 


7 28 

8 6 


7 41 
817 


7 57 

;-830l 


;8 ;4 
8 37 


812 
8 44 


8 22 

.8 52; 


833 
9 0 


845 
910 
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LOCAL ASTRONOMICAL MEAN TIME OF MOONSET (MOON'S UPPER LIMB), 
MERIDIAN OF GREENWICH, 1920. 

To obtain civil time, write P. M. titer the astronomical time if it is lew than twelve hours; 
if greater than twelye hou», subtect twelve hours from it, mark the result A. M., and add one 

to the day. 

To obtain standard time, see directions en page 116. 

For other longitudes and for southern latitudes see page 150. 



T 

tibfe>v 


0° 


+10° 


+20° 


+30° 


+35° 


+40° 


+45° 


+50° 


+52° 


+54° 


+56° 


+58° 


+60° 


May 17 

< 18 
* 19 
- 20 
■ I 21 


h m 

5 25 

6 26 
729 
8 32 
932 


h m 
538 

6 41 

7 45 
846 
944 


h m 

5 52 

6 57 

8 1 

9 2 
958 


h m 
6 8 
715 
820 
920 
1014 


h m 
617 
726 
8 31 
930 
10 23 


h m 
627 
738 
8 44 
942 
10 33 


h m 
640 

7 52 

8 58 
956 

10 45 


h m 

655 
810 
9 17 
10 13 
10 59 


h m 

7 3 
818 
925 

10 21 

11 6 


h m 
710 
8 27 
935 
10 30 
11 13 


h m 

7 19 

8 37 

9 45 

10 40 

11 21 


h m 
730 

8 49 

9 58 

10 51 

11 31 


h m 

7 41 
9 3 

10 12 

11 4 
11 41 


r- 22 
f 23 
t - 24 
.'! 25 
i 26 


10 28 

11 21 

12 11 

12 58 

13 44 


10 88 
1128 
12 14 

12 88 

13 41 


10 49 
1135 
12 18 

12 59 

13 88 


11 1 
1144 

12 23 

12 59 

13 34 


11 8 
1149 

12 25 

12 59 

13 32 


11 16 
1154 
12 28 

12 59 

13 30 


1126 
12 0 

12 31 

13 0 
13 27 


1187 
12 8 

12 35 

13 0 
13 24 


1142 
12 11 

12 37 

13 0 
13 22 


1147 
12 15 

12 39 

13 0 
13 21 


11 53 

12 19 

12 41 

13 0 
13 19 


12 0 
12 24 

12 43 

13 0 
13 17 


12 8 
12 29 

12 45 

13 0 
13 15 


97 

28 
29 
SO 

- 31 


At ou 

15 15 

16 1 

16 48 

17 36 


14 £o 

15 6 
1560 

16 35 

17 21 


14 17 
xt n 

14 66 

15 38 

16 21 

17 6 


14 in 

Aft AU 

14 46 

15 24 

16 4 
16 48 


14 

Aft it 

14 40 

15 16 

15 55 

16 37 


14 O 

Aft V 

14 82 

15 7 

15 44 

16 25 


"1 Q 

AO OU 

14 24 

14 56 

15 31 
1611 


1Q iO 

AO flO 

1414 

14 43 
1516 

15 54 


AO W 

1410 

14 37 

15 8 
15 46 


AO 

14 4 

14 30 

15 0 
15 36 


13 3ft 

AO OO 

13 59 

14 23 

14 52 

15 26 


13 34 

AO Oft 

13 53 

14 15 

14 41 

15 15 


13 9Q 

AO &a 

13 46 

14 5 

14 30 

15 1 


June 1 
2 

' *. ( i . 3 

. 4 ' 
* : . 5 


18 24 

19 12 

20 0 
20 46 
2132 


18 9 

18 57 

19 46 

20 34 
2122 


17 52 

18 41 

19 30 

20 21 
21 11 


17 34 

18 22 

19 13 

20 6 
20 58 


17 23 

18 12 

19 3 

19 56 

20 51 


17 10 

17 59 

18 51 

19 46 

20 43 


16 55 

17 44 

18 38 

19 34 

20 33 


16 37 

17 27 

18 21 

19 30 

20 21 


16 28 

17 18 

18 13 

19 13 

20 16 


16 19 

17 8 

18 4 

19 6 
2010 


16 8 

16 58 

17 55 

18 57 
2d 3 


15 56 

16 46 

17 43 

18 47 

19 55 


15 41 

16 32 

17 30 

18 36 

19 47 


6 

(' 7 

r. 9 


22 17 

23 1 
23 46 


22 9 

22 57 

23 46 


22 1 

22 62 

23 43 


2153 

22 46 

23 42 


2147 

22 43 

23 41 


2140 

22 39 

23 40 


21 33 

22 35 

23 38 


21 25 

22 30 

23 37 


21 21 

22 28 

23 36 


21 16 

22 25 

23 35 


21 12 

22 22 

23 34 


21 6 

22 19 

23 34 


21 0 
2215 
23 32 


10 


0 32 


034 


036 


039 


040 


042 


044 


046 


0 47 


0 48 


049 


050 


0 52 


11 
12 
, 13 
14 
15 


120 
212 

3 7 

4 6 

5.8 


126 
221 
319 
420 
5 23 


182 
230 
3 31 
435^ 
5 39 


138 
240 
345 
452 
558 


J 42 
247 

354 

5 2 

6 9 


146 
254 
4 3 
513 
6 22 


151 
3 2 
414 
5 27 
636 


167 
312 
428 
543 
664 


2 0 
316 
434 
551 
7 3 


2 3 

3 21 
441 

6 0 

7 13 


2 6 

3 27 

4 49 
610 
7 23 


2 10 

3 33 

4 58 

6 20 

7 36 


2 15 
340 

5 8 

6 33 
750 


; 16 

17 
18 
19 
20 


612 
714 
815 
911 
10 4 


6 27 

7 28 
826 
920 

10 9 


643 
743 
838 
9 28 
10 14 


7 2 

8 0 

8 52 

9 39 
10 20 


713 
810 
9 0 
944 
10 24 


7 25 

8 21 

9 9 
9 51 

10 28 


. 740 
834 
920 
9 59 

10 32 


7 67 
860 
9 33 
10 8 
10 38 


8 6 
858 

9 39 
10 12 
10 40 


815 
9 6 
9 45 
10 17 
10 43 


8 26 
915 

9 52 
10 22 
10 46 


8 38 

9 25 
10 0 
10 27 
10 49 


8 52 

9 37 
10 10 
10 34 
10 53 


21 
22 
23 
24 
25 


10 64 
1141 
12 28 
13 14 
14 0 


10 66 
1140 

12 23 

13 5 
13 49 


10 57 
1188 
12 17 

12 57 

13 37 


10 59 
1135 
12 11 

12 47 

13 24 


11 0 
1134 

12 8 

12 42 

13 17 


11 1 
1132 

12 3 

12 36 

13 9 


11 2 
1131 

11 69 

12 28 
12 58 


.11.4 

11 29 
1153 
1219 

12 47 


11 5 
1128 

11 61 

12 15 
12 41 


11 6 

11 27 
1148 
1210 

12 35 


11 6 

11 26 
1145 

12 6 
12 28 


11 8 
1124 
1142 

12 0 
12 21 


11 9 

11 23 
1138 
1154 

12 12 


26 
27 
28 
29 
30 


1446 
1533 

16 21 

17 9 
17 67 


14 33 
1519 
16 6 

16 54 

17 42 


14 20 

15 4 

15 50 

16 38 

17 27 


14 4 

14 46 

15 31 

16 19 

17 9 


13 65 

14 36 

15 20 

16 8 
16 58 


13 44 

14 24 

15 8 

15 56 

16 47 


13 33 
1410 

14 53 

15 41 

16 32 


13 18 

13 54 

14 35 

15 22 

16 15 


13 11 

13 46 

14 27 
1514 
16 7 


13. 4 
13 37 
1417 
15 4 
15 58 


12 55 

13 27 

14 7 

14 53 

15 48 


12 46 

13 16 

13 54 

14 41 

15 36 


12 35 

13 3 

13 40 

14 27 

15 22 


July 1 
2 


18 44 

19 30 


18 31 

19 19 


18 17 

19 7 


18 1 
18 64 


17 51 

18 461 


17 41 

18 371 


17 28 

18 26 


17 13 
18 14 


17 6 

18 7 


16 58 
18 1 


16 48 

17 54 


16 38 

17 45 


16 26 

17 36 
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TABLE VIXL 



LOCAL ASTRONOMICAL MEAN TIME OF MOONRISE (MOON'S UPPER LIMB), 
MERIDIAN OF GREENWICH, 1920. 

To obtain civil time, write P. M. alter the astronomical time if it is lees than twelve hours; 
if greater than twelve hours, subtract twelve hours ham it, mark the leeult A. M., and add one 

to the day. 

To obtain standard time, see directions on page 116. 

For other longitudes and for southern latitudes see page 160. 



X- LAX* 


0° 


+10° 


+20° 


+30° 


+35° 


+40° 


+45° 


+50° 


+52° 


+54° 


+56° 


+58° 


+60° 


July 1 
2 
3 
4 
5 


h m 

6 21 

7 8 
7 53 
838 
9 23 


h m 

635 
720 
8 3 
845 
927 


h m 

650 
733 

8 14 
853 

9 31 


h m 
7 6 

7 47 

8 26 

9 2 
936 


h m 
716 
756 

8 32 

9 6 
9 39 


h m 

728 
8 6 
8 40 
912 
942 


h m 

7 41 
817 

8 49 
918 
946 


h m 
7 57 
830 
9 0 
926 
950 


h m 
8 4 

8 37 

9 6 
930 
9 52 


h m 
812 
844 
9 10 
934 
954 


h m 
822 

8 62 

9 16 
938 
957 


h m 

833 
9 0 
9 23 
942 
10 0 


h m 
845 
910 
9 31 
948 
10 3 


6 
7 
8 
9 
10 


10 7 

10 53 

11 40 

12 30 

13 24 


10 8 

10 51 

11 35 

12 22 

13 12 


10 9 

10 48 

11 29 

12 12 

13 0 


1010 

10 45 

11 22 

12 2 
12 46 


1011 
10 44 
11 18 
1156 
12 38 


1012 
10 42 
11 14 
1149 
12 28 


1013 

10 40 

11 9 
1141 

12 18 


1014 

10 38 

11 3 

11 31 

12 5 


1014 

10 36 

11 0 
1127 
1169 


1015 
10 36 
10 57 
1122 
1152 


1015 
10 34 
10 54 
11 17 
11 45 


10 16 
10 32 

10 50 
11 11 

11 37 


10 17 
10 30 

10 46 

11 4 
11 27 


11 

12 
13 
14 
15 


14 21 

15 22 

16 24 

17 27 

18 27 


14 7 

15 6 

16 9 

17 13 
1816 


13 52 

14 50 

15 52 

16 57 
18 3 


13 3* 

14 32 

15 34 

16 40 

17 49 


13 26 

14 21 

15 23 

16 30 

17 41 


13 15 

14 9 

15 10 

16 19 

17 31 


13 2 

13 54 

14 56 

16 5 

17 20 


12 46 

13 36 

14 38 

15 49 
17 6 


12 38 

13 28 

14 29 

15 41 
17 0 


12 30 

13 19 

14 20 

15 32 

16 63 


12 21 

13 8 

14 9 

15 23 

16 45 


1211 

12 56 

13 57 

15 12 

16 36 


1159 

12 43 

13 43 

14 59 
18 26 


16 
17 
18 
19 
20 


19 25 

20 19 
21 10 
2159 
22 47 


19 16 
2014 

21 9 

22 1 
22 52 


19 7 

20 9 

21 7 

22 3 
22 58 


18 57 

20 2 

21 6 

22 6 

23 4 


18 50 

19 59 

21 4 

22 7 

23 8 


18 44 

19 55 

21 3 

22 9 

23 12 


18 36 

19 50 

21 2 

22 11 

23 18 


18 26 

19 44 
21 0 
2213 
23 23 


18 21 

19 42 
21 0 
2214 
23 26 


18 16 

19 39 

20 59 
2215 
23 29 


18 11 

19 36 

20 68 
2217 
23 33 


18 5 

19 32 

20 57 
2218 
23 37 


17 58 

19 28 

20 56 

22 20 

23 41 


21 
22 


23 33 


23 42 


23 51 


0 1 


0 7 


014 


0 22 


0 31 


036 
1 42 
245 
344 


040 
1 48 

253 
363 


046 


0 52 


0 59 


23 
24 
25 


0 20 

1 7 
154 


0 31 
120 
2 9 


0 43 
134 
2 24 


0 56 
150 
242 


1 4 
159 

2 52 


1 13 
210 
3 4 


1 23 
222 
318 


1 36 
238 
335 


1 66 

3 2 

4 3 


2 4 
312 
414 


2 14 

3 24 
428 


26 
27 
28 
29 
30 


242 
330 

4 18 

5 5 
5 51 


2 57 
345 
4 32 
518 
6 2 


313 
4 1 

4 47 

5 31 
613 


3 32 

4 20 

5 5 

5 47 

6 26 


3 43 

4 31 

5 15 
556 
633 


306 

4 43 

5 26 

6 6 
642 


410 
458 

5 40 
618 

6 52 


428 

515 
5 67 
632 
7 3 


437 
524 

6 4 
639 

7 9 


446 

533 
613 
646 
715 


4 57 
544 
6 23 
655 
722 


5 9 
556 

6 34 

7 4 
729 


5 24 
610 

6 46 

7 15 
738 


31 

Aug. 1 
2 
3 
4 


6 37 

7 22 

8 7 
8 52 
938 


6 45 

7 27 

8 9 
8 51 
934 


6 53 

7 32 

8 11 

8 49 

9 29 


7 3 
738 

8 13 
848 

9 24 


7 9 
742 

8 15 

8 47 

9 21 


7 15 
746 

8 16 
846 
918 


722 

7 51 

8 18 
8 45 
914 


7 31 
756 

8 20 
844 

9 9 


736 
759 

8 21 
844 

9 7 


740 
8 2 

8 22 
843 

9 4 


745 
8 5 

8 24 
842 

9 2 


760 

8 8 
8 25 
8 41 
859 


756 
812 
8 26 
840 
856 


5 
6 
7 
8 
9 


10 27 
11 18 

12 12 

13 9 

14 9 


10 19 

11 7 
1159 

12 55 

13 54 


10 11 
10 56 
1145 

12 39 

13 37 


10 2 
10 43 
1130 

12 21 

13 19 


9 57 
10 36 
1120 

12 11 

13 8 


9 51 
10 28 
11 10 
1159 
12 55 


944 
10 18 
10 58 
1145 
12 41 


936 
10 7 
10 44 
1128 
12 23 


932 
10 1 
10 37 
1120 
12 14 


928 
966 
10 29 
1112 
12 5 


923 
949 

10 21 

11 2 
1164 


918 
9 41 
10 11 
10 50 
1142 


9 12 
934 
10 1 
10 38 
1128 


10 
11 
12 
13 
14 


15 9 

16 10 

17 8 

18 4 
18 57 


14 55 
1557 

16 58 

17 57 

18 54 


14 40 

15 43 

16 47 

17 50 

18 50 


14 21 

15 27 

16 34 

17 41 

18 46 


14 11 

15 18 

16 27 

17 36 

18 44 


13 59 

15 8 

16 19 

17 31 

18 41 


13 45 

14 55 

16 9 

17 24 

18 38 


13 27 

14 40 

15 58 

17 16 

18 33 


13 19 

14 33 

15 52 

17 13 

18 32 


1310 

14 25 

15 46 

17 9 

18 31 


13 0 

14 16 

15 40 

17 4 

18 28 


12 48 

14 6 

15 32 

17 0 

18 26 


12 35 

13 55 

15 23 

16 54 
18 24 


15 
16 


19 48 

20 38 


19 48 

20 41 


19 48 

20 45 


19 49 

20 50 


19 49 

20 52 


19 49 

20 56 


19 50 

20 59 


19 50 
21 3 


19 50 

21 5 


19 50 
21 7 


19 60 
2110 


19 51 
21 12 


19 51 
21 15 
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LOCAL ASTRONOMICAL MEAN TIME OF MOONSET (MOON'S UPPER LIMB), 
MERIDIAN OP GREENWICH, 1920. 

To obtain civil time, write P. M. after the astronomical time if it is less than twelve hours; 
if greater than twelve hours, subtract twelve hours from it, mark the result A. M., and add one 
to the day. 

To obtain standard time, see directions on page 116. 

For other longitudes and for southern latitudes see page 150. 



DatiV 


0° 


+10° 


+20° 


+30° 


+35° 


+40° 


+45° 


+50° 


+52° 


+54° 


+56° 


+58° 


+60° 


July 1 
2 
3 
4 

5 


h m 

18 44 

19 30 
2015 
21 0 
2144 


h m 

18 31 

19 19 

20 7 

20 54 
2142 


h m 

18 17 

19 7 

19 58 

20 48 
2139 


h m 

18 1 

18 54 

19 47 

20 41 
2136 


h m 

17 51 

18 46 

19 41 

20 37 
2134 


h m 

17 41 

18 37 

19 34 

20 33 
2132 


h m 

17 28 

18 26 

19 26 

20 27 
2130 


h m 

17 13 

18 14 

19 16 

20 21 
2127 


h m 

17 6 

18 7 

19 12 
2018 
2125 


h m 

16 58 

18 1 

19 7 
2015 
21 24 


h m 

16 48 

17 54 

19 2 

20 11 
2122 


h m 

16 38 

17 45 

18 55 

20 7 

21 21 


h m 

16 26 

17 36 

18 48 
20 3 
21 19 


6 
7 
8 
9 
10 


22 29 
2315 


52 30 
23 20 


22 31 

23 24 


22 31 

23 29 


22 32 

23 31 


22 32 

23 35 


22 33 

23 38 


22 34 

23 43 


22 34 

23 45 


22 35 

23 47 


22 35 

23 50 


22 36 

23 52 


22 36 

23 55 


0 4 

055 


011 
1 6 


019 
117 


0 28 
129 


0 33 
137 


0 39 
145 


046 
155 


054 
2 6 


0 58 
212 


1 2 
218 


1 6 

2 25 


112 
2 33 


117 
2 41 


11 
12 
13 
14 
15 


151 
250 
3 51 
454 
5 56 


2 4 

3 4 

4 6 

5 8 

6 8 


217 
320 
423 

5 24 

6 22 


233 
338 

4 42 

5 42 
638 


2 42 
348 
4 53 
553 
6 47 


253 

4 0 

5 5 

6 5 
6 57 


3 5 
415 
520 
618 
7 9 


320 

4 32 

5 38 

6 36 

7 24 


3 27 
440 
5 47 
644 
7 31 


3 35 

4 49 

5 56 

6 52 

7 38 


344 

5 0 

6 7 

7 3 
746 


354 
511 
619 
7 14 
7 56 


4 6 

5 25 
634 

7 27 

8 6 


16 
17 
18 
19 
20 


6 55 

7 51 

8 44 

9 34 
10 22 


7 5 

7 58 

8 47 
934 

1018 


7 16 

8 5 

8 51 

9 33 
10 14 


728 
813 
854 
9 33 
1010 


735 
818 

8 57 

9 33 
10 8 


7 43 
823 

8 59 

9 32 
10 5 


7 52 

8 29 

9 2 
9 32 

10 1 


8 3 

8 37 

9 5 
9 32 
9 57 


8 8 

8 40 

9 7 
9 32 
955 


814 
844 
9 9 
9 32 
9 53 


8 20 

8 48 

9 11 
9 31 
9 51 


8 27 

8 52 

9 13 
9 31 
9 49 


835 

8 57 
915 

9 31 
946 


21 
22 
23 

OK. 


11 9 

1156 

12 43 

lO ol> 

1418 


11 2 
1146 

12 31 

AO lO 

14 3 


10 55 
1136 
1218 
13 2 

1 O AT 

16 47 


10 47 

11 24 

12 3 
12 45 

in on 

lo £o 


10 42 
11 18 

11 55 

12 35 

in i q 

16 lo 


10 37 
11 10 
1145 
12 24 

to it 

16 0 


10 30 

11 1 
1134 

12 11 

to CO 
1Z 06 


10 23 

10 50 

11 21 

11 55 

12 o* 


10 20 

10 45 
1114 

11 48 

TO OA 

1Z Jo 


10 16 

10 40 

11 7 

XI 0«7 
1 O 1 T 

11 17 


1012 

10 34 

11 0 
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TABLE VIII. 



LOCAL ASTRONOMICAL MEAN TIME OF MOONRI8B (MOON'S UPPER LIMB), 
MERIDIAN OF GREENWICH; 2980. 

To obtain civil time, write P. M. alter the agronomical time if it is lees than twelve hours; 
if greater than twelve houra, subtract twelve hours from it, mark the result A. M., and add one 
to the day. 

To obtain standard time, see directions on page 116. 

For other longitudes and for southern latitudes see page 150. 
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LOCAL ASTRONOMICAL MEAN TIME OF MOONSET (MOON'S UPPER LIMB), 
MERIDIAN OF GREENWICH, 1020. 

To obtain chtfl time, write P. M. after the astronomical time if it is less than twelve hours; 
if greater than twelve hoars, subtract twelve nours from it, mark the result A. M., and add one 
to the day. 

To obtain standard time, see directions on page 116. 

For other longitudes and for southern latitudes see page 150. 
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TABLE VIII. 



LOCAI* AOTJfoONOMICAL MEAN TIME OF MOONRISE (MOON'S UPJPEB LIMB)^ 
MERIDIAN OF GREENWICH, 1&20. 

To obtain civil time, write F. M. after the astronomical time if it is leas thin twelve hours; 
if greater than twelve hours, subtract twelve hours from it, mark the cesult A. M., and add one 

to the day. 

To obtain standard time, see directions on page 116. 

For other longitudes and for southern latitudes see page 150. 
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18 29 

19 31 

20 31 

21 28 

22 21 

2310 

23 54 



034 
110 

144 
2 16 

2 47 
318 

3 51 

4 28 

5 4 

5 49 

6 39 

7 38 

838 
944 

10 52 

11 59 

13 5 

14 10 

15 14 

16 17 

17 19 
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19 17 
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21 3 

21 49 

22 31 

23 8 
23 43 
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7 43 

8 32 

9 29 

10 32 

11 40 

12 50 

14 1 

15 11 
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17 29 

18 85 
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20 42 
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23 24 



0 7 
0 46 
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2 49 
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3 47 
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5 37 
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19 30 

20 28 
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22 3 
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23 51 
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12 40 
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15 9 
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19 51 

20 58 

21 57 

22 52 

23 41 



h m 

7 29 

8 7 

9 4 

10 8 

11 20 

12 35 

13 51 
15 7 
IS 21 

17 35 

18 47 

19 57 

21 3 

22 5 

23 0 

23 49 



0 24 

1 0 
132 

2 1 
2 27 

2 52 
317 

3 43 

4 12 

4 44 

5 23 

6 9 

7 4 

8 8 

9 18 

10 30 

11 44 

12 57 

14 9 

15 20 

16 30 

17 37 

18 43 

19 45 

20 43 
2134 
22 20 

22 59 

23 32 



0 31 

1 7 
138 

2 5 
230 

2 53 
317 

3 41 

4 8 
4 39 
516 
6 1 

6 56 

8 0 

9 10 

10 25 

11 40 

12 55 

14 9 

15 22 

16 33 

17 42 
IS 49 

19 52 

20 51 

21 43 

22 28 

23 6 

23 38 



h m 
7 12 
7 59 
854 
10 0 
11 13 

12 29 

13 47 
15 5 
18 22 

17 37 

18 51 
20 2 
21 10 

22 13 

23 9 

23 58 



0 39 
114 
144 

2 10 
2 33 

2 55 
316 

3 39 

4 4 

4 33 

5 9 

5 53 

6 47 

7 51 
9 3 

1019 
1136 
12 53 

14 9 

15 23 

16 36 

17 47 

18 56 

20 1 

21 0 

21 52 

22 36 

23 14 

23 45 



h m 
7 4 

7 48 

8 44 
950 

11 4 

12 23 

13 43 
15 3 
18 22 

17 40 

18 56 
20 9 
21 19 

22 23 

23 20 



0 2 



0 7 



012 



0 9 
0 49 
123 
151 

215 
2 36 

2 56 
318 

3 37 

4 0 

4 27 

5 1 

5 48 

6 37 

7 41 

8 54 

10 12 

11 32 

12 51 

14 8 

15 25 

16 40 

17 53 
19 4 

2010 
2110 
22 2 

22 48 

23 23 

23 53 

"6 is 



h m 

654 

7 37 

8 32 

9 39 
10 55 

12 16 

13 39 
15 1 

18 22 
17 43 

19 1 

2018 

21 28 

22 34 

23 32 



0 20 

1 0 
132 
159 

2 21 

2 40 
258 
316 

3 34 

3 56 

4 20 

4 52 

5 32 

6 25 

730 
8 45 
K> 5 

11 27 

12 48 

14 8 

15 27 

16 44 

18 0 

19 12 

20 20 

21 22 

22 14 
22 58 
S3 33 



0 1 

0 24 
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LOCAL ASTRONOMICAL MEAN TIME OF MOONSET (MOON'S UPPER LIMB), 
I MERIDIAN OF GREENWICH, 1920. 

To obtain civil time, write P. M. after the astronomical time if it is leas than twelve hours; 
if greater than twelve hours, subtract twelve hours from it, mark the result A, M., and add one 
to the day. 

To obtain standard time, see directions on page 116. 

For other longitudes and for southern latitudes see page 150. 
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22 24 
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22 39 

23 37 



h m 

2156 

22 55 

23 53 
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22 48 
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h m 
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2 10 

3 1 

3 51 

4 41 

5 29 
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7 7 

7 56 

8 45 

934 

10 22 

11 9 

11 55 

12 41 

13 26 

14 11 

14 56 

15 43 

16 32 

17 24 

18 19 

19 16 

20 16 

21 16 

22 15 

23 12 



033 

127 
218 
3 6 
3 53 
438 

5 24 

6 9 
656 

7 43 

8 31 

919 
10 7 

10 55 

11 43 

12 31 

13 19 

14 7 

14 55 

15 45 

16 38 

17 33 

18 30 

19 30 

20 30 

21 31 

22 28 

23 24 



0 47 

138 
2 26 
311 
354 
4 36 

518 

6 0 
644 

7 29 
816 

9 3 
9 52 

10 41 

11 31 

12 21 

13 11 

14 2 

14 54 

15 48 

16 44 

17 42 

18 43 

19 44 

20 46 

21 46 

22 43 

23 36 



010 
1 8 

151 
235 
316 
355 
433 

511 

550 
631 
7 13 
758 

845 
9 34 
10 24 
11 16 

12 9 

13 2 

13 57 

14 53 

15 50 

16 50 

17 53 

18 57 

20 1 

21 4 

22 4 

22 59 

23 50 



0 20 
112 

158 

2 41 
319 

3 56 
432 

5 8 
544 

6 23 

7 4 
748 

8 34 

9 23 
1015 

11 8 

12 2 

12 57 

13 54 

14 52 

15 52 

16 54 

17 59 

19 5 

20 11 
21 15 

22 15 

23 9 
23 58 



0 6 
0 58 

148 
236 

3 24 

4 12 

5 0 

5 48 

6 37 

7 26 
815 
9 3 

9 49 
10 35 
11 19 



015 

1 4 

150 

2 35 

3 20 

4 4 
450 

5 36 

6 23 

7 12 

8 0 

8 49 

9 37 
10 24 
11 11 



0 24 
110 

152 
234 
315 

3 56 

4 39 

5 23 

6 9 
656 
744 
834 

9 23 
1013 
11 2 



0 35 
116 

155 

2 33 

3 10 

3 47 

4 27 

5 8 
5 52 
638 
7 26 
816 

9 8 
10 0 
10 52 



0 41 
120 

157 

2 32 

3 7 

3 42 

4 20 

4 59 

5 42 

6 28 
716 
8 6 

8 59 

9 52 
10 46 



0 32 
122 

2 7 

2 47 

3 23 
3 57 
430 

5 3 
538 

6 14 
653 

7 36 

822 
912 
10 4 
10 58 
1154 

12 51 

13 50 

14 51 

15 54 

16 59 

18 6 
1914 

20 22 

21 27 

22 26 

23 20 



0 7 
0 48 
124 

158 

2 31 

3 3 

3 36 

4 12 

450 

5 31 

6 16 

7 4 

7 55 

8 48 

9 43 
10 39 



0 46 
135 

217 
254 

3 27 
358 

4 28 

4 58 
530 
6 4 

6 41 

7 23 

8 8 

8 57 

9 51 

10 47 

11 45 

12 45 

13 46 

14 50 

15 56 
17 4 

1814 

19 25 

20 35 

21 41 

22 41 

23 32 



0 8 

1 3 
149 

2 28 

3 2 
3 32 

3 59 

4 26 

4 52 

5 21 

5 52 

6 26 

7 6 

750 

8 40 
935 

10 33 
1134 

12 38 

13 42 

14 49 

15 58 

17 10 

18 24 

19 38 

20 51 
2158 

22 58 

23 48 



017 
0 56 
129 

2 0 
230 
2 59 
330 
4 2 

438 
518 

6 1 
650 

7 41 

8 36 
933 

10 32 



030 

1 5 
135 

2 3 
2 29 

2 55 

3 22 

3 51 

4 24 

5 2 
544 

6 32 

7 25 

8 22 

9 21 
10 22 



016 
110 
156 

234 

3 6 
334 

4 0 

4 24 

450 

516 

5 46 

6 20 
658 

7 42 

8 32 

9 27 

10 26 

11 28 

12 33 

13 39 

14 48 

15 59 

17 13 

18 28 

19 44 

20 58 

22 6 

23 6 

23 55 



0 38 

1 9 
138 

2 4 
2 28 

2 52 
318 

3 46 

4 18 
454 

5 36 

6 24 

7 17 

8 14 
915 

1018 



0 25 
119 

2 4 

240 
310 

3 38 

4 0 
4 23 

4 46 

5 12 

5 39 

6 12 

6 49 

7 33 

8 23 
919 

10 19 

11 22 

12 29 

13 37 

14 48 

16 1 

17 16 

18 33 

19 51 

21 6 

22 15 
2315 



035 
129 
212 

2 47 
315 

3 39 

4 1 
4 22 

4 43 

5 6 

5 32 

6 3 
640 

7 23 

8 13 

9 10 
1011 
1116 

12 24 

13 34 

14 47 

16 2 

17 20 

18 39 

19 59 
2118 

22 28 

23 25 



0 47 
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2 22 

254 

3 20 

3 42 

4 1 
4 20 

4 39 

5 0 
5 25 

5 54 

6 28 

7 11 
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8 59 

10 2 

11 9 

12 19 

13 32 

14 46 
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17 23 

18 45 

20 8 

21 26 

22 37 

23 38 
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0 42 
114 
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2 5 
2 28 
2 50 
314 
340 

4 10 

4 46 

5 27 

6 15 

7 8 

8 7 

9 9 
10 13 
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0 49 
119 
144 

2 6 

2 27 
248 
310 

3 34 

4 2 
4 38 
517 
6 4 
6 58 
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9 2 
10 7 
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125 
148 

2 8 
2 28 

2 45 

3 4 
3 27 

3 53 

4 28 

5 5 

5 53 

6 48 

7 49 

8 54 
10 2 
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TABLE VIII. 



LOCAL ASTRONOMICAL MEAN TIME OF MOONRI8B (MOON'S UPPER LIMB), 
MERIDIAN OP GREENWICH, 1920. 

To obtain civil time, mite P. M. after the astronomical time if it i* less than twelve hours; 
if greater than twelve hours, subtract twelve hours from it, mark the result A. M., and add one 

to the day. 

To obtain standard time, see directions on page 116. 

For other longitudes and for southern latitudes see page 150. 
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4 32 
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10 29 
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13 47 

14 34 

15 21 

16 9 

16 57 

17 46 

18 34 

19 22 

20 9 
20 54 
2138 

22 22 

23 5 
23 49 



0 35 
123 

2 15 
310 
4 9 
511 

6 15 

7 17 

8 18 

9 12 
10 6 
10 56 
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12 32 
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23 7 
23 49 



h m 

23 17 
23 56 
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23 28 
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23 35 
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23 43 



h m 

23 51 



030 
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420 
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13 I 
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14 42 

15 32 

16 22 

17 11 

18 1 

18 49 

19 35 

20 21 

21 4 
21 46 

22 27 

23 8 
23 49 



0 34 
113 

152 
2 34 
319 

4 8 

5 2 

6 1 

7 3 

8 7 
910 

1012 

11 11 

12 8 

13 3 

13 57 

14 50 

15 43 

16 35 

17 26 
1816 
19 5 

19 51 

20 34 
21 15 

21 55 

22 33 

2310 

23 48 



0 5 
039 
114 
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2 27 

3 8 
354 

4 46 

5 43 

6 46 

7 50 

8 58- 

10 2 

11 5 

12 6* 

13 5 

14 5 

15 0 

15 55 

16 50 

17 44 

18 35 

19 23 

20 8 
20 49 
2128 
22 4 

22 39 

23 13 
23 47 



0 9 
042 
115 

148 

2 24 

3 3 

3 46 

4 36 

5 32 
634 

7 41 

8 48 

9 56 



11 1 

12 5 

13 6 

14 6 

15 5 

16 3 

16 59 

17 54 

18 45 

19 33 

2018 

20 58 
2135 
22 10 

22 43 

2314 

23 46 



015 
0 45 
116 

146 
219 
256 

3 37 

4 25 

520 
6 22 
730 

8 39 

9 49 

10 57 

12 4 

13 8 

14 10 
1512 

18 12 

17 10 

18 6 

18 57 

19 45 

20 29 

21 8 
2144 

22 16 

22 47 

2316 

23 48 
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116 
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2 14 

2 48 

3 27 
412 

5 3 
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829 
9 41 

10 53 

12 2 

13 9 
1415 
1519 

18 22 

17 22 

18 19 

19 12 

20 0 

20 42 

21 20 
2153 

22 23 

22 52 

23 18 
23 45 



0 2 
0 28 
0 53 
118 

142 

2 9 
239 
314 

3 57 

449 
5 51 
7 1 
816 
9 32 

10 47 

12 0 

13 11 

14 20 

15 28 

16 34 

17 37 

18 35 

19 29 
2017 

20 58 
2134 
22 5 
22 32 

22 57 

23 21 
23 45 



0 7 
0 32 
055 
118 

141 

2 6 
235 

3 8 
350 

4 41 

5 43 
654 
810 
9 27 

10 44 

1159 
1312 
1423 

15 32 

16 39 

17 43 

18 43 
19,37 

20 25 

21 6 
2140 
2210 

22 38 

23 0 

23 22 
23 44 



012 
036 
0 57 
118 

140 

2 S 
230 

3 2 
342 

432 
534 
6 46 

8 3 

9 23 

10 42 
1158 
1313 

14 26 

15 37 

18 46 
17 51 
38 52 

19 48 

20 34 

21 14 
21 48 
22 38 

22 41 

23 3 

23 23 
23 44 



0 18 
040 

1 0 
119 

139 

2 0 

225 
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3 33 

4 22 

5 24 
636 
7 56 
917 

10 38 
1158 

13 14 

14 29 
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18 52 

18 0 

19 2 
1957 

20 44 

2124 
21,55 

22 29 
2246 

23 6 

23 25 
23 44 
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1 16 

2 5 

2 58 

3 55 
456 
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7 4 

8 6 

9 6 
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10 56 

11 48 

12 39 



0 27 

1 9 

154 

2 44 

3 40 
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6 51 

7 58 
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10 57 

1152 
12 46 
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322 
4 22 
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6 35 
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8 51 
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12 55 



0 20 
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4 12 
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10 57 
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12 59 
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128 
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3 1 

4 0 

5 5 

6 16 
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9 51 

10 58 

12 2 

13 5 



013 
044 

119 
159 

2 48 

3 45 

4 52, 

6 4 

7 20 

8 35 
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12 6 
1312 
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145 
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9 44 
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5 43 
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5 27 
651 
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LOCAL ASTAaNOffiteA^' JftfcAtf 'tl^E 1 ' <» ''JUGfcfl&tf* ' (1^0^* t/Ptfefe LBtB), 
MERIMAtf OF Gft^N^Wff, 1920. 

.To obtvta crk&tiBifty irinfoP. X. after the astaranoibraci tisme if itiiff feed than trtrehrer hours; 
if greater than twelve htfurtjisttbtawt twelve honra from it, mx& ib&m&a5k Jlj M., and add one 

tothecby. • . v v • - : • 

For othtr tonghatiiea aiui for southern lattaidea dee page 150.. 
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10 14 
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1010 
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17 


1126 
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13 9 


13 16 
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13 48 
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14 5 


1416 
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14 46. 
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1? 1 
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15 14 
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14 41 
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15 59 


16 5 
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16 27 


16 37 




22 


15 38 


15 51 


16 6 


16 22 


16 32 


16 43 


16 56 


17 11 


17 19 


17 27 


17 36 


17 47 


17 59 




23 


16 38 


16 53 


17 9 


17 27 


17 38 


17 50 


18 4 


18 21 


18 29 


18 38 


18 48 


19 0 


1914 




24 


17 41 


17 56 


18 12 


18 30 


18 40 


18 52 


19 7 


19 24 


19 32 


19 41 


19 51 


20 2 


2016 




25 


18 44 


18 58 


19 12 


19 29 


19 38 


19 49 


20 2 


2017 


20 24 


20 32 


20 41 


20 51 


21 3 


26 


19 45 


19 57 


20 9 


20 22 


20 30 


20 39 


20 49 


21 2 


21 7 


21 14 


21 21 


2128 


2137 




27 


20 43 


20 52 


21 0 


21 10 


21 16 


21 22 


2130 


2138 


21 42 


21 47 
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21 57 


22 3 




28 
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21 54 


21 57 
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22 10 


22 12 


22 15 


22 18 


22 21 


22 24 




29 


22 30 
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22 41 
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2312 
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22 59 
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150 M00NBISE AND MOONSET, 1920. 

FOR NORTHERN STATIONS NOT ON THE MERIDIAN OF GREENWICH, AND FOR 

SOUTHERN STATIONS. 

For northern stations not on the meridian of Greenwich. — For longitudes twelve hours or less 
west from Greenwich obtain the data for the given latitude from Table VIII for the given date 
and for the date following; for longitudes twelve hours or less east from Greenwich obtain the data 
for the given latitude from Table VIII for the given date and for the date preceding. Subtract 
the time on the earlier date from the time on the later and multiply the difference by the twenty- 
fourth part of the longitude in hours and decimals of an hour, positive if west, negative if east. 
Apply the product as a correction to the time on the given date. 

For southern stations —The instant of moonrise or moonset for any station south of the equator 
is that of moonset or moonrise, respectively, at a place of the same latitude north of the equator 
whose longitude is twelve hours different from that at the southern station. 

If the southern station be twelve hours or less west from Greenwich, and the phenomenon at 
that station occurs between noon and midnight, the local astronomical day will be the same 
at the southern and northern stations. If, however, the phenomenon at the southern station 
occurs between midnight and noon, the local astronomical day at the northern station will be one 
day later than at the southern. 

If the southern station be twelve hours or less east from Greenwich, and the phenomenon at 
that station occurs between noon and midnight, the local astronomical day at the northern station 
will be one less than at the southern station. If, however, the phenomenon occurs between mid- 
night and noon, the local astronomical day will be the same at the two stations. 

Having thus determined the true astronomical day at the northern station, compute by the 
rule for northern latitudes. For the desired local time of moonrise at the southern station change 
the time of moonset at the northern station twelve hours. For the desired local time of moonset 
at the southern station change the time of moonrise at the northern station twelve hours. 

Example. —December 20, 1920, civil date, find the time of moonrise and moonset in longitude 
4* 43 m west from Greenwich and in latitude 33° 3C south. 

The longitude of the northern station is 7 h .3 east from Greenwich and its latitude is 33°.5 N. 
Upon inspection of Table VIII it is seen that the astronomical day at the southern station is 
December 20 for moonrise and December 19 for moonset, the former phenomenon occurring 
between noon and midnight, the latter between midnight and noon. For the northern station, in 
accordance with the precepts given above, both phenomena are to be computed for December 20. 

At northern station- 
Table VIII, Lat. +33°.5 . . . 
Table VIII, Lat. +33°.5 . . . 

Difference 

7 

Product of Diff. by - ~ . 
Local astronomical mean time 
At southern station- 
Local astronomical mean time 

Civil time Dec. 20 12 46 A.M. Dec. 20 2 1 P.M. 









Moonrise. 


Moonset. 




d h m 


d h m 




Dec. 19 0 21 


Dec. 19 13 19 




20 0 57 


20 14 20 




36 


61 




-11 


-19 




0 46 


14 1 




Moonset. 


Moonrise. 




12 46 


2 1 
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ON THE ARRANGEMENT AND USE OF THE AMERICAN 

NAUTICAL ALMANAC. 



There are in general use three different kinds of time, True Solar Time — 
also called Apparent Solar Time — Mean Solar Time, and Sidereal Time. 

True or Apparent Solar Time is measured by the diurnal motion of the 
Sun, the length of the day being the interval between two successive transits 
of the Sun over the same meridian, and the time of day being the hour-angle 
of the Sun westward from the meridian. Owing to the obliquity of the ecliptic 
and to the lack of unif ormity of the motion of the Earth in its orbit, the rate 
of motion of the Sun in hour-angle and the length of the apparent solar day 
are not constant. Therefore clocks and chronometers can not be regulated to 
apparent solar time, which may, however, be determined by observations of 
the Sim when visible. 

Mean Solar Time is measured by the motion of a fictitious body called the 
mean Sun, which is supposed to move uniformly in the celestial equator, com- 
pleting the circuit in one tropical year. Since mean solar time is uniform 
and regular in its passage, clocks and watches may be regulated to it, and 
those in ordinary use are usually 50 regulated. 

Mean solar time can not, of course, be determined by direct observation, 
but may be determined indirectly by correcting observations of the Sun for 
the equation of time, or by converting to mean time sidereal time determined 
by observations of fixed stars. 

The Equation of Time is the difference in hour-angle between the true Sun 
and the mean Sim. The true Sun is sometimes before and sometimes behind 
the mean Sun by an amount which varies from zero to about 16 minutes. The 
equation of time is given for every even hour of Greenwich mean time on 
pages 6-29. 

The Mean Solar Day is the unit of mean solar time, and is equal in length 
to the inean or average of all the true or apparent solar days of the year. It 
may be otherwise defined as the interval of time elapsing between two suc- 
cessive transits of the mean Sun across the meridian of any place. 

Sidereal Time or star time, in general terms, is measured by the diurnal 
motion of the fixed stare, or, speaking more precisely, by the diurnal motion 
of that point on the celestial equator called the vernal equinox, from which 
the right ascensions of the.heavenly bodies are measured. Astronomical clocks 
regulated to sidereal time are called sidereal clocks. Sidereal time may be 
determined from observations of stars whose right ascensions are known. 

A Sidereal Day is very nearly the length of time in which the Earth rotates 
on its axis and is accurately defined as the time interval between two suc- 
cessive transits of the venial equinox over the same meridian. The sidereal 
■ ■ 151 



Digitized by Google 



152 



THE AMERICAN NAUTICAL ALMANAC. 



day is shorter than the mean solar day by 3 m 56 8 .555 sidereal time or 3 m 55 8 .909 
mean solar time, the tropical year of 365.2422 mean solar days containing 
366.2422 sidereal days. Sidereal time and the length of the sidereal day are 
subject to .slight irregularities on account of small differences between the 
pobti^njfr of the trie fend mean eqtaiiidxeSi : — i : - 

The mean solar and sideyepA dqje aro/eafh d^$ed into 24 hours. About 
March 23 (civil date) of each year, about two days after the vernal equinox, 
there is an instant when the face trf^arsitfereal clock shows the same time as a 
mean time qlock, and the former gains on the. latter, 3 m 56 8 .555 sidereal time 
per mean solar day, so that at the end of a< year it will have gained,' one sidereal 
day and will again agree with the mean time clock. 

Tke 1 Civil Day begins at midnight and comprises 24lidurs, the tours being 
counted from 0 to 1% in . two series; the first, marked A. M. ; running from 
midnight* to noon, and the second, markedP. M. ; running from noon to midnight. 
J '\ The Astronomical Day begins at noon on the civil day of the same date, 
fhe 24 hours being counted froin 6 to 24, running from noon pf one day to 
noon of the next following day. Astronomical time as well as civil time may 
.^e either apparent or mean. : 

The civil day begins twelve hours before the astronomical day; therefore 
tb$ fiort half of the civil day coincides with the last half of the preceding 
astronomical day, and the last half of the civil day coincides with the first half 
of £he ; astronomical day of the same date. Hence we have the following rules: 
j To Convert Civil Time into Astronomical Time. — If the civil time is marked 
A. M., take one from tlie day and add twelve to the hpurs; if the civil time is 
marked R M,, take away the designation P. M. Thus, January 9, 2 o'clock, 
A* M. r civil time., is January 8, 14\ astronomical time; and January 9^ 2 
o'clock, F<^T ; civil time, is January 9, 2^^ astronomical time. 

To Convert Astronomical Time into Civil Time— If the astrononucfjl tii^e is 
less than twelve hours, write P. M. aftey it; if greats* than twelve tours, 
subtract twelve hours from it, mark the result A. M.,, a#<l add one to. the day. 

To convert Solar or Sidereal Time of any meridian B to tfwt of another 
meridikji A } add the difference of longitude expressed in time when A is east 
of B, and subtract the difference of longitude when A is west of B. ^. 
, Greenwich mean time, which at «,ny fixed observatory, is obtainea by 
applying^ the; longitude to the local paean time, on board ship is usually taken 
from the inean tinie chronometer set to Greenwich tjlme^ ^ ,,, , ,i 

Greenwich mean noon pf any date means the noor^at, the beginning of the 
astronomical day. . (i . . . ,. . w 4 

TttE EPHEMEtlS FOR THE 5 MERIMAK Of GREENWICH. 

- y I?$ge£ contain fpr ey^ry .day throughout the year the Right Ascension 
qfi the , MeaTv Syn at ^eem^ich Mean iVba»,< which; is ,]£fcfvfi0# the sidefceal ;time 
of me^n noon at Greenwich. The table at tbe fo^t of p*ge$ 2-^ contain , the 
corre<#iqn to he ad$ed to the right ^oen3ion of the mem Sun in Q?de£ to leduce 
it tp any Greenwich mean th$e : other than ffpanv, IJVfl goj^tjc^is tabulated 
fcwf . e(very- six reunites ^nd can ^in^prppl^ted to f a^y >&^>r§^^ 
reduction may also be made by using Table III, pages 110-111 of this volume, 
for reducing intervals of mean time to sidereal time. 
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Th^9 right as£eo«ion eif the mefcBt 'fkin i» useful ifi inverting imeaii 'solar 
tinae At latiy ^placfc into sideseal tame, '^e first convert tiaefgiTfto iinie from 
civil to astronomical and from local to Greenwich mean time;; then &om<pages 
2+^afee out the right ascension of the mean Sim for that; timae^ add. this being 
addled to *he k>c^ttetron6iiai<$al*m'ean time, L ec, the hour angle' of tiwr meaii 
Sun, will give the hour angle of the vematequiiwx,>or-:the&d^ 

The right Ascehsioii of the mean Sun may also be used in converting 
sideraal ttafre at toyplafce into, mean solar time; -j Find thelGretowddr m&m 
time of jlppal mean noon, and from pages 2-3 take out for that time the right 
ascension of " the mean Sim, which is the sidereal time of local tneau. noon. 
Subtract this from the given sidereal time and convert the interval of sidereal 
time thus found into mean time by means of Table II, pages iOSKlW, or by 
means of the table, Correction for Longitude At foot of pages 4r-»5.. If the sidereal 
interval & teas than 3 m 56M>55, there Are two mean titties corresponding to the 
given sidereal time, one a few minutes after the preceding noon, and the other 
a few minutes before the following noon, tik&smm ttf&e interval between these 
twq mean times being 23 h 56 m 4 8 .09. The mean t^me, appi-oxii^iajtely known, 
will always show which one is to be taken. '/ 1 

The Sun's right ascension, that is, the right ascension of thd true SunJ 
may be fpund by applying to the right ascension of the mean Sun from^ages 
2-3, the equation of time from pages 6-29, but applying it with the sign 
changed from that given on those pages. 

Pages 4~5 contain, for every day tfcjrougkout the yepiv the Mem Time of 
Sidereal Ndon at Qreerwnck* The table at foot of pages 4-5 ctwitains the 
correction, ti>be applied to the mean time cdf sidereal noon in order tc> T reduce 
it to any other meridiaa fchaa \thgt of Greenwich, tW correction be^ng i^dditive 
for east and «^b tractive for west longitudes. This table may be,ussd also to 
correct for any Greenwich sidereal tune other than noQn,.the cprrectiouin this 
case being subtractive, and giving, when applied to the mean tin^a of sidereal 
noon, a resiflt which is 24 h — Eight Asce*3ipn oi thci Mean San. Thie mean time 
of sidejqeal ^ioon may be conveniently used for cpflLy^tiog sidereal, to mean 
time, or — which is the same problem — for finding the time of meridian passage 
of a star whose right ascension is known, by adding to the mean time of the 
preceding local sidfcre&l noon, the mean time equivalent of the given sidereal 
time. 

Pages 6-2© contain for every even hour throughout the year jt&Q Sun's 
Declination and the Equation of Time; interpolation may be made by inspec- 
tion and is facilitated by the B. 2). ! {Hourly Difference) whidh Is given at the 
end of «aeh -day. At the end of the month is -giv«a the She's <Swi<J^^ for 
every tenti} 4ay« The S^n's declination is required whenever that bp$y is 
observed for the purpose of finding latitude, local time, or azimuth. The 
eqiuajaon pf time is, the apparent time of Greenwich mean noon, , or th& hour- T 
angle pf the true Svm at that instant. When interpolated to any given Gteen- 
wich mean time, it is the correction to be applied to mean* timp in order to 
obtain apparent time. The Sun's semidiameter is used in reducing the alti- 
tude of the Tipper or lower limb pf the Sun to the altitude of tlte Writer ; and in 
reducing the angular distance between the limb of the Stm rind ahy other 
object to th6 distaiide from the center oft the Sun. - 
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The Sun's. right ascension and declination, as given by the Almanac, are 
referred to the true equator and equinox; are corrected for aberration, and 
are, therefore, apparent positions. 

It is to be noted that here, as elsewhere throughout the volume, the posi- 
tive sign used with declinations indicates north and the negative sign south. 

As examples of the use of pages 2-29 : — 

1. Let the sidereal time be required for July 13, 1920, 10 h 3 m 30 s , A. M., 
mean time, at a place whose longitude is 85° 15', or 5 h 41 m west from Greenwich. 



h m s 

Local astronomical mean time July 12 22 3 30 

Longitude from Greenwich (additive) . . . . . 5 41 0 



Greenwich mean time July 13 3 44 30 

R. A. M. S. at G. M. N., July 13, page 8 . . . . 7 24 15.3 

Reduction for 3 h 44» 30% bottom of page 2, or Table III , +0 36.9 

Add the local astronomical mean time 22 3 30.0 



The required sidereal time (rejecting 24*) 5 28 22.2 



2. On July 13, 1920, A. M., at a place whose longitude is 85° 15' W., 
suppose the sidereal time to be 5 h 2$ m 22 8 .2, and that the corresponding mean 



time is required. 

The astronomical day is July 12; the longitude in time, + 5 h 41 m 0 s . 

First solution. ^ 

R. A. M. S. at G. M. N., July 12, page 3 .... . 7 20 18.7 
Reduction for 5* 41 m 0», bottom of page 2, or Table III . . +0 66.0 



R. A. M. S. at local mean noon, July 12 . . . . . 7 21 14.7 
The given sidereal time ( +24 h , if necessary for the following sub- 
traction) . . • • • 29 28 22.2 



Subtracting the first from the second gives the sidereal interval 

from noon . . . . . 22 7 7.5 

Reduction for 22 h 7 m 7" .5, bottom of page 5, or Table II . -3 37.4 



The required astronomical mean time . . . . . . 22 3 30.1 

Second solution. 

h m s 

Mean time at Greenwich sidereal noon, page 5 . . July 12, 16 36 57.5 
Reduction for longitude, bottom of page 4, or Table II . . -0 55.9 



Mean time of preceding local sidereal noon . . July 12, 16 36 1,6 

Add the given sidereal time. ....... 5 28 22.2 

Reduction for 5 11 28 m 22 1 .2, bottom of page 4, or Table II . . -0 538 



The required astronomical mean time . . . > July 12, 22 3 30.0 



If there is any doubt about the mean time of the preceding local sidereal 
noon, the first solution is to be preferred. 

3. Let the Sim's right ascension and declination be required for July 13, 
1920, 10 h 3 m 30 s -A! M., mean time, at a place whose longitude is 85° 15', or 



5 h 41 m west from Greenwich. h m s 

Local astronomical mean time . . , . • July l 2 > 22 3 30 

Longitude from Greenwich (additive) 5 41 0 

Greenwich mean time . . . ... July 13, 3 44 30-3.74 
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July 13, 2VG. M. T. 
Change in l b .74 




-5 31.0 



+21 49.3 



Sun'i 



Right Ascension. 



h m s 
7 24 15.3 
+0 36.9 
+5 31.0 



July 13, R. A. M. S. at G. M. N. 
Correction for 3* 44» 30* . 
Eq. of Time (sign changed) 



7 30 23.2 



The sign 4- must be used with the H. D. when the equation of time or 
Sun's declination, if itself positive, is increasing, or if negative, is decreasing 
numerically; contrariwise, the sign — must be used with the H. D. when the 
equation of time or Sun's declination, if positive, is decreasing, or if negative, 
is increasing numerically. 

Pages 30-75 contain for every even hour throughout the year the Moon's 
Right Ascension and Declination, referred to the true equator and equinox, and 
also the Moon's Semidiameter and Horizontal Parallax. The right ascension 
and declination are accompanied by the difference or change in every two- 
hour interval; by means of these differences, interpolation may be conven- 
iently made to any Greenwich mean time by Table IV, Proportional Parts, 
pages 112-114, using the difference in two hours as the argument at the top 
of the page, and the interval from the nearest even hour of Greenwich mean 
time as the argument at the left-hand side of the page. The semidiameter 
and horizontal parallax may be taken directly from the Almanac without 
interpolation; they are required for all observations of the Moon. 

Page 75 contains^ also the Phases of the Moon for the entire year; these 
are likewise to be found, as they occur, at the foot of pages 30-74. 

Example.— Let the Moon's right ascension and declination be required for 
January 25, 1920, ll h 10 m , astronomical mean time at Greenwich. 

The nearest even hour is 12; the interval is 50 m ; the difference or increase 
of right ascension in 2 h is 250; the difference of declination in 2 h is 231 and is 
northward, or positive. From Table IV with the arguments 50 m and 250 
take out the change in right ascension; and with the arguments 50 m and 231 
take out the change in declination. Subtract the changes, since the inter- 
polation is here made backward. 



Pages 76-77 contain the Moon's mean Time of Transit, Meridian of 
Greenwich, accompanied by the difference in minutes between the times of 
day of successive transits. The local time of the Moon's meridian passage 
at any given pl&ce may be found from that at Greenwich by means of these 
differences, together with the longitude of the place measured from Greenwich 
and expressed in time, and Table IV, Proportional Parts, pages 112-114, using 
the differences between the times of successive Greenwich transits as argument 



January 25, 12 h 0" 1 
Change in 50" 

January 25, ll h 10* 



Right Ascension. Declination, 
h m s w ' 

. 23 58 49 + 4 6.1 

1 44 + 0 9.6 



23 57 5 



+ 3 56.5 
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at the top of the page, and ,the longitude of the given place from Greenwich 
as the argument at the right-hand side of the page, the njle being tp r injberpolate 
forward for west longitudes and, backward for east longitudes*, , 

Pages 78-93 contain the Apparent Right Ascension and the Apparent 
Declination of the four planets, Venus, Mars, Jupiter, and Saturn, for every 
Greenwich mean noon throughout the year, referred to the true equator and 
equinox, and the time of Transit, Meridian of Greenwich, given :tp the nearest 
minute. The apparent right ascensions and the apparent declinations are 
accompanied by the difference or change in every 24-hour interval. By means 
of these differences interpolations may be conveniently made to any Greenwich 
■aean time by Table IV, usteg rthe difference ajs the argument at the top of 
the page and the Gr^mch mean time as the wgusaent g,t the rigbt-haiid 
aide of the page. The time of transit meridiaja of Greenwich .can, be inter- 
polled by simple inspection to any pther meridian by interpolating forward 
for west longitudes and backward for. east longitudes, The Simidiameter and 
Ewhmvtal Pavetflm oi the pla&ete are given at, th$ foot iof the pagea, for the 
first day of ^afch month. , f 

The right ascension and declination of a planet are required \*iienever it 
is observed for tkae, latitude, or azimutla. The positions given m the Almanac 
aim the geocentric^ coordinates of the center <& the planet. The semddwmeter 
and horizontal paralj&x, whei* appreciable, ore required to reduce aa observa- 
tion from* the planest'a limb te> the planets eaateer, owi &qm the position of 
the (observer to the center of the Earth. . , , ■ • 

Page 94 contains the Right tAscennon^ and page 95 the J?mlimtixm, m a 
list rof Apparent Places of 55 stars. The positions fire given for the time* of 
meridian passage at Oreeswich op. the first day af eveiy fflarfmth. On page 
95 we f pwd >al$o the star's historical or JSpecial Nam and ite Jfop&itecfeJ 

Page 96 contains for the same 55 stars the Qrtem&fek Mtan Time of 
Transit at Greenwich on the fijrst day of every Huontb. Pag© . 97 contains the 
correction for reducing the da^aof pe<ge 96 from the first to any olier day of 
the month. 

Pages 93-99 ewobtaia the Mem Places, with their 4nw/w&Z Viawtihms, of 
110 -4<Z#ftionaZ $ter« for the beginning of the year 1920,, 

The right ascension of a star is also the sidereal time of its meridian pas- 
sage. The mean time of meridiaa passage may, therefore, be roughly found 
from the right ascension by adding the mean tune of sidereal noon at Green- 
wich from pages 4-5, or more accurately by the precept already given for 
the conversion of sidereal time. 

The right ascension and declination of a star are required whenever it is 
observed for time, latitude, or azimuth. 

Pages 100-103 contain the principal elements of the solar and lunar 
eclipses which occur during the year, together with maps of the regions in which 
the solar eclipses are visible. 

The times and angles designated as the circumstances of a lunar eclipse 
remain the same throughout all parts of the Earth, and require no Explanation 
beyond a mere statement of the fact that in computing them the geometrical 
diameter of the Earth's shadow has been augmented in the proportion of 51 : 50. 
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The principal circumstances oi total An4 a*w4*ar eclipse erf thq Sup. are 
stated in five lines, m follows: — 

The iinp entitled f'Eclipss logins" gives the Greeixwi^ mea,n time at 
which the Moon's penumbra first touches the Earth, together with the latitude 
and longitude of the pojnt of contact. 

The line entitled u Central echpse barns' 7 gives the time when the axis of 
tfae Jtfoon's shadow fi*$t touches the Ewtji, and the iataJtaide and longitude of 
the point of oonUct foljow. 

The line entitled "Cebtoal -eclipBeefc local Apparent >neom": gives the time 
when the axes <rf ikf> Earth axidicrf tiia abaritaw <otine lie in 'the some plane. 
The latitude md longitude oif the patint >whiare dbe turis \oi thi& shaidow cone 
then cut* the Jfwth'fl settee follow, and there tke teolipse will be central and 
theSua w|ttbe,$acac<Jy<m the ooaenidiaffu . i 

The lines entitled " Central eclipse ends" and "Eclipse ends" gfo^ respec- 
tively, the tu^ep when a»d 1&elDfcalkies>i^^ phe- 
BGBwafr&^-t^ thode dtart>fod by the «itailar phriasea far the 

beginning. 

Io ■th&Qv&bvf partial fsolar >ecHpses the axis of^fcfee Moon's shadow dotes not 
come into iowt%ct with -tb* Eakrth, aaad the thrcd tine* entitled, irespeotiTiely, 
" Cental ^eclipse be&m" a <fentca^iwii|)80 ^t Jooid apparent OfiDoti," and/' Cen- 
tral -eclipse, ^mla/' are ropUc^d by a singte line entitled u Greatest eclipse,' 7 
•wber^pu. *re .giv^fl. the time when and the latitude anjd longitude where the 
eclipse attains its greatest 'magnitude. The flatter phenomenon necessarily 
occurs wifch^the Sun in ths fooriaon. ^ ! ^ 

Maps yf the £kUp863>^-Tb!& regions in whieb eaih eclipse is visible are 
shown, upei> the m#p relating /to it v irem which be takm approxinuutely, 
for pfoce, botk.the times of the beginning andeadii^gsof the .eclipse and 
its taagnit^dek Thef dotted fctu*vtes show the outline of the shadow for feach 
hour of Greenwich mean tittte, and therefore .pates tiarough all places where the 
eclipse begins or roads at the hour indicated. To find the instant -of begin- 
ning at any place, we detererioe by inspection between wiiat pair xrf these 
curved lines the place k sitoaatecL The eclipse will then begin between the cor- 
responding hours of Gwenwick mean time; and th» fraction of die hoot- may 
be deteamiiajed by idrvidipg rthe hour in Hie flam© prop6r*ipn ks the 'sipace rep- 
resenting it on the map is divided by the place in question. This division 
jaaay be .made a ht^e mare exaot by lowing fer the changes in the spaces as 
indicated by their varying width. The Greenwich mtean time thus fcttnd must 
be redueed^tp locai mean .time by ^^ applyb^ tb^ioixgittide. ' 

As an example, suppose we wish to find theiimes at whiQh the ecfapse of 
November 10, 1920, begins and ends at Richmond, ¥a., whose latitude is 
+ 37° 22' and whoefe Jangitiid© is +77 p 26'. ^ t; ' ! -i< 

For the beginning we compare the distance of the place from the curves 
of 2 h and 3 h and find it to correspond to about 4 minutes from the former, 
tlvus giving for the approximate time of beginning 2 h 4 m ; for the end we 
compare the distance of the place from the curves of 4 h and 5 h and find it to 
correspond to about 6 minutes from the former, thus giving for the approxi- 
mate time of ending, 4 h 6 m ; and both of these results are probably correct to 
within 3 or 4 minutes. 
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Changing to local mean time, we shall have- 



Greenwich mean time . 
Longitude west 



November 



Beginning, 
d h m 

10 2 4 



Ending, 
d h m 
10 4 6 



5 10 



5 10 



Local mean time 



November 



9 20 54 



9 22 56 



In the case of total and annular eclipsed, a lair Estimate of the magnitude 
of the eclipse at any place may be obtained from the position thereof relative 
to the central line and to the limit. On the central line the eclipse is annular 
or total, while between the central line and the limit the maximum magni- 
tude of the eclipse is given by the quotient of the distance of the place from 
the limit divided by the distance of the central line from the limit, the meas- 
urements being made upon a line drawn through the place perpendicularly to 
the central line. 

Accurate computations of the times of the phases of solar eclipses for any 
place may be made by the use of formula given in the American Ephemeris 
and Nautical Almanac for 1920, pages 759 to 762. 

Page 104 contains two examples of the computation of lunar distances 
which are inserted because lunar distance tables are no longer published. 

Pages 105-106 contain the Phenomena, or the configurations of the Sun, 
Moon, and planets, expressed in the symbols of page x. The predicted times 
of the conjunctions, quadratures, and oppositions of the planets with respect 
to the Sun are, respectively, the instants when the longitude of eafch planet 
differs from that of the Sun by 0°, ±90°, or 180°. For the conjunction of 
the planets with the Moon and with each other, the predicted times are the 
instants when the two bodies have the same right ascension. In the case of 
conjunction the* degrees and minutes to the right indicate the difference of 
declination. Thus, 6 <? C . . . . 6" —4° 22' would be read "Conjunction 
of Mars with the Moon, Mars 4° 22' to the South." 

Pages 107-150 contain a series of tables numbered from I to VIII. 

Table I — For Finding (he Latitude by an Observed Altitude of Polaris. 

Table II — For converting Sidereal into Mean Solar Time. 

Table III — For converting Mean Solar into Sidereal Time. 

Table IV — Proportional Parts, for use in interpolating positions of the 
Moon and planets. 

Table V — For Obtaining Approximately the Solar Ephemeris for Any Year 
im-1984 from that for 1920. 

Table VI — For finding the time of Sunrise and Sunset at any place 
between the equator and 60° north latitude, 

Table VII — Sunrise and Sunset for Southern Latitudes. 

Table VIII — For finding the time of Moonrise and Moonset. 
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Page. 

Abbreviations x 

Aberration, Constant of viii 

Anniversaries and Festivals vi 

Aphelia of Planets 105 

Apparent Places of Stare . . . . . 94 

Arrangement and Use of the American Nautical Almanac 151 

Aspects of the Planets 105 

Astronomical Constants viii 

Charts of Solar Eclipses 102 

Chronological Eras and Cycles . . . . vii 

Conjunctions of Planets 105 

Constants, Astronomical . . . . . . . . . . . viii 

Day, Civil and Astronomical . . * . . ' 152 

Length of . .... viii 

of Julian Period vii 

Distance, Astronomical Unit of viii 

of the Moon . . t . viii 

of the Planets . . ' . . . . . . , *< . . . . ix 

of the Sun . . . . viii 

Dominical Letter ... . . , . . . . . vii 

Earth, Dimensions of viii 

Elements of Orbit of • . . . . ix 

Easter, date of ' . . . vi 

Eccentricities of the Orbits of the Earth and Planets . . , . . . . ix 

Eclipses, Solar and Lunar, Elements and Circumstances of . . • . . 100 

Solar', Charts of . . . . . . . . 102 

Ecliptic, Obliquity of . ' . viii 

Election Day, Date of . . . vi 

Elements of Planetary Orbits . . ix 

Elongations of Planets . . . . . ' 105 

Epact . ... ... . . . . . . . . • vii 

Equation of Time for each even hour , v • • • • ^ 

Equinoxes, Date of . * . 105 

Example in the Computation of Lunar Distances . . . . . . . . . 104 

of the Reduction of the Sun . . . 154 

Festivals, etc. . . . * . . . .... . . . . . vi 

Geocentric Ephemerides of the Planets . . . . . . . . . . 78 

Golden Number . vii 

Gravity, Acceleration due to . ... . . . . f . . . viii 

Gaussian Constant of viii 

Hayford's Spheroid viii 

Julian Period . . . . . . . . vii 

Jupiter, Elements of Orbit of ix 

Greenwich Transit of . . . . .... . . . . 86 

Horizontal Parallax of . . , . . . . . . . . 87,89 

Right Ascension and Declination at Greenwich Mean Noon .... 86 

Semidiameter, Adopted Constant of . ix 

Apparent Polar .86,88 
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Page. 

Latitude, for Finding, by an Observed Altitude of Polaris, Table I 107 

Length of the Day . viii 

of the Month viii 

of the Seconds Penduluja^ (J t \ r^i^X t ) viii 

of the Year viii 

Light, Velocity of . . . . • viii 

Lunar Distances, Examples in ,XQ4 

Maps of Solar Eclipses . . . . t . . . 102 

Mars, Elements of Orbit x>i * . . . . . . . ' . . . . . . i£ 

Greenwich Transit of . . . ...... . . . S2 

Horizontal Parallax of " . . . . . . . . . f . . 83, 85 

Ri^t Ascension and Declination at Greenwich Mean "Noon , . • . . 82 

Semidiameter, Adopted Constant of . ! . . . . . .. . ix 

Apparent. . 82, 84 

!Mean Places of Additional Stars . ... . . ' . . . . .' 98 

Mean Solar into Sidereal Time, Table III v • • • HO 

Mercury, Elements of Orbit ot ... .... . . . . . ix 

*Semidiameter, Adopted Constant o"f . . . . . • . • . • ix 

Meridian Transit of Jupiter , ' 86 

of Mars ... . . . ..... # # 82 

of'Satum . .... . . . . \. 90 

of'Stars ' - ." . . 9$ 

of Venus . . . . . . . . ... . 78 

Month, Length of .... ' , . , # viii 

Moon, Distance from Earth, Mean . . . . . . . ... . viii 

Eclipses of, Elements and Circumstances . . . , . . f , 1Q0 

Ephemeris for every two hours . , 30 

Parallax for each even hour* . , . '. 30 

Mean Equatorial Horizontal " . . \. viii 

Phases of . , ... . . ... . . ; . V 75 

Right Ascension and Declination for each even ^our " . . . . . 30 

Semidiameter, Adopted Constant of . . ! . . ..... ix 

Apparent . . ... . . .... 30 

Transit, upper at Greenwich .... . / r • 76 

Moonrise and Moonset, Table VIII ' . . '.. * 134 

Neptune, Elements of Orbit Of . . . . . . . . . • , V ix 

Semidiameter, Adopted Constant Of ... . ... . ix 

Mutation, Constant of ... ....... . . . viii 

Obliquity of the Ecliptic, Mean . . . . . . 1 . . ' . p ] . viii 

imposition of Planets . ' . . * . " . ... . 105 

Orbits of the Planets, Elements of . " . . . . l . ' „ ' . ix 

Parallax, Horizontal, of Jupiter . . . . ... .1 . . 87, 8£ 

of Mars . . . . . . , . , J . . . • &,85 

of Moon . . . . . . . . 1 . . . viii, 30 

of Saturn ' . ... . . . x . * . . f 91,93 

of Venus. . ... . . / 'J' . V . 79,81 

Solar, Constant of viii 

pendulum, Length of Seconds . . . . . . ... . . r . . viii 

Perihelia of Planets . . * '. . . . . . * . . . ' f . . ix, 105 

Phases of the Moon . ' . . . ' J . . . 75 

Phenomena, Planetary Configurations . . . . ' . ' .. " \ • . • *05 

Planetary Configurations . * . • (> * • • • • 105 

Orbrts, Elements of . . . . ... ... . . ix 

Planets, Aspects of " . ' . . * . . '\ ' ' • ' • • 105 

at Stationary Points " . * . ... . '" . . ' 1 0 ' ... 105 

' In Ascending and Descending Node 0 105 
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Page. 

Planets, in Conjunction . . . -i; • , ■ .< >< 105 

in Elongation • . . • . 105 

i in Opposition . .« ■ j . . 105 

in Perihelion and Aphelion . . . . .. . . * ~ I . 105^ 

in Quadrature . . * . . 105 

Semidiameters of u / j * u i . . ' . ix 

Signs of »<).i I ; •. , i. ; . x 

Bolaris (Alpha Ureee Minqris), Apparent Place . , > - . ^ . i . 94 

Table % for Deter^hiag Latitude by^Qfeaenratioiis.crfPoIaiiM " . 107 

precession, General . . . . . . . . . - viii 

Ffbportional Parts, Table IV . . . . . 112 

Quadrature of Planets . . . . . . . .1 . 105 

Reduction of Sidereal to Solar Time and vice vena, Tables II, III ; . . . . 10g 

Boman Indiction . . . . . . 1 ■ j . . . vii 

Saturn, Elements of Orbit of . . v ^ v ; . * ■ -.■'> ix 

Greenwich Transit of . ■> : . 90 

Horizontal Parallax o£ . ; 91,93 

1 Right Ascension and Declination at Greenwich Mean Noon > v...:, . , \ . / t 90 

Semidiameter, Adopted* Cdhstantf of . * . . . ^ - * . . :; ix 

Apparent Polar . . . ; : . . . . . . 90,92 

Seasons, Beginning of ' v . . . 105 

Semidiameter of Jupiter . . . . 86, 88 

of Mars . . . .. .. . . . y 

of Moon 30 

of Saturn // 90,92 

of Sun 7_29 

of Venus 78, 80 

Semidiameters of the Sun and Moon, Adopted Constants of ix 

of the Planets, Adopted Constants of ix 

Sidereal into Mean Solar Time, Table II 108 

Noon, Greenwich Mean Time of 4 

Time or Right Ascension of Mean Sun 2 

Signs of the Zodiac x 

Solar Cycle vii 

Ephemeris 2 

for any year 1921-34, for obtaining approximately, Table V 115 

into Sidereal Time, Table III 110 

Solstices 105 

Spheroid, Hayford's viii 

Stars, Apparent Places of 94 

Mean Places for Beginning of the Year of Additional 98 

Meridian Transit of 96 

Sun, Constant of Aberration of viii 

Declination of, for each even hour 6 

Distance from Earth, Mean viii 

Eclipses of, Charts 102 

Elements and Circumstances of 100, 105 

Ephemeris for any year 1921-1934, Table for obtaining approximately . . . 115 

Examples in the Reduction of 154 

Mean, R. A. of, at Greenwich Mean Noon 2 

Parallax, Constant of viii 

Right Ascension of, at Greenwich Mean Noon 2 

Semidiameter, Adopted Constant of ix 

Apparent , 7_29 

Sunrise and Sunset for Northern Latitudes, Table VI 116 

for Southern Latitudes, Table VII . 132 
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Symbols and Abbreviation* . . x 

Synodic Month, Length of viii 

Periods of the Planets iz 

Thanksgiving Day, Date of . ... . . vi 

Time, Equation of, for each even hour • • . . . . . . 6 

Mean, of Greenwich Sidereal Noon 4 

Precepts for Conversion of 152 

Sidereal, of Greenwich Mean Noon . . . . . . . . " 2 

Tables for Conversion of Sidereal into Solar and vice vena, Tables II and III 108 

Transit of the Moon 76 

of the Planets 78 

Tropical Year, Length of . . viii 

Unit of Distance, Astronomical viii 

Uranus, Elements of Orbit of ix 

Semidiameter, Adopted Constant of ix 

Venus, Elements of Orbit of ix 

Greenwich Transit of 78 

Horizontal Parallax of . . . . 79, 81 

Right Ascension and Declination at Greenwich Mean Noon . 78 

Semidiameter, Adopted Constant of ix 

Apparent 78,80 

Year, Length of . . . • . . . . yhi 

Zodiac, Signs of X 
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